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Abstract of JP6317587 

PURPOSE:To provide a polyclonal antibody against human nerve growth factor (NGF) proteins. 
CONSTITUTIONS polyclonal antibody is prepared from the immunogen of active human NGF proteins 
where a molecule contains six cysteine residues, and each pair of the cysteine residue on the first and 
that on the fourth from the N terminal, the second cysteine residue and the fifth one, and third cysteine 
residue and the sixth one makes a disulfide bond. A polyclonal antibody obtained from the antigen of 
this human NGF can be obtained as a mixture of various kinds of antibodies which recognize many 
epitopes; therefore, a trace of NGF can be measured with high sensitivity. 
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1 

immom) 

[Sim l) #TflC6fi©->Xf-f>8S*:frU N 

m& *> ft*, th i s s © ->x x-f >ss t$ 4 #a © 
saroi/xr-r >«st^» S3sa©->xf-'f>ss 

tS6#B©->Xx^>SSi:*t. ^n^n^XJV7>f 

*%mt vx% *ns# u * D-^ta*. 

[B#E2] khNGFSaS^. tr-NGFgaSfc 

->(fc3ttTl>*»)&<fflJfi#g4l,fcthNGFgaSt 
TfcagfcRSl &«©«#. 

f*t hNG FSeHO^ffl • fcfifc 
[g*#«4] »5BftgES93£i*€:ff«:^»*JB38B%©« 

[00 0 1] 

[l$±©ftJffl#SH *58Wit h*Ml«ga^ (t N 

NGF)seg^aE®tuT#en<b*'jf 

[000 2] 

[«*©jftffi] ffSfiggST(nerve growth faclar.N 
GF)\tvy<( ^y^)^- x(Levi-MoDDtalcinl)[7 

X(Ano.N.Y. Acad. Sci.) 5_5_, 3 3 0 (1952)]45<ktfn 
-X>(CoheD)6[^D->-v>^X *7 If ?->3 
rHI' 7»rS- #7 •tJ'-l'X^X a-XXX-(P 
roc. Natl. Acad. Sci. USA) 40, 1 0 1 4 (1954)]tC 

.tcT^a^n. mmnmm&fc 

£ t*^ 6*»KSnx* 0 K7f^ - CHebtl). 
Vt—t-fr Xa-DU-'fxVXdourDal of Ne 
orosclence) 6, 2 1 5 5 (1986) ; S^CBatanaka)^, 
T4-*w7*>h *1 7M"> 'JD— ^(Dev. Br 
alnRes.)3JL 8 5(1988)]. 7;^.y/vfTHfi£He> 

7yh©H8WICNGF&a4tSfc, BS»S©i»«i&< 
B866n* [^M^-f-Wature), 3 2 9, 6 5(198 
9)] CfcfrS. igAttfii«5©te*&il,T'fe»ifc3ft 

[0 0 0 3] ttT>>XSTBJ:')*«Sn&NGF(7 
SNGF)«, o. 0> r©3a©1f^ar*;h^6^ 
•£.«^ft(o } /Sri)T*t), ■t©5'&©/3^axyh 
IC©*NGFStt*tS»6nTV>S. /J-tJ-^axyh 
(jSNGF. 2.5S NGF)(il 1 8®©75/K^ 
6)ft*ra-©* l J^^ , 5 1 r : ©2fi«:T*0. -t©73/ 
fiBHWi7;pyPyx^(Argelettl)t^7>>H->3^ 
(BradshawJtynv-^^^x If t->3« 



) ftM¥6-3 1 7 58 7 

7*^3- *7 ■y--fX>X a-XXX-(Proc. 
Natl. Acad. Sci. USA), 68_, 2 4 1 7(1971)]CJ;o 

[0 0 04] X3y KScott)SttTOX/3NGF©7 
5 Jm.mzMi-l^TS&LlttV ^X * U*? 
D-yttTffl^T. T^XBTJScDNA^-f !/7'J 
-frS. T£X/3 NGF©^a-X>^i^S)l/fc[* 
^-(Nature), 3 0 2 , 5 3 8(1983)]. $^C7 
;H)y?HUllrlcli)e,ttV>X0NGF cDNA&^D 

SNGFse^s^n-x^u -e©ssE5ij^e»«i 

£Ufct hNGF©73/8ffi*WY'7XNGF©-?-n 
t9 0X©ffl|^ttS;|r-rSC:tS*tfc[*'f9 : ^-(Na 
ture), 3 0 3 . 8 2 1 (1983)]. 
[0 0 0 5] 

[ftmm&t^mm] c©<t^tthNGFag^ 

B>7n-X>^3tlTHS#, £#fre>k hNGF^ 
tU • mKSnfc&i&ttKtA^fcK t r-NGFft<4# 

A^&fflsnfcwifiroirj.ti/t. ^*T££i/tfi 

? -7->XNGF^€:ffl^TV^»t#Aens. 
[00 06] 

FSr«a-^fit*Bfi<)T. mft*.SthNGF£fcg 

fSWfct. (1) ^'PiC6<i©vX5 i 'f >SS*fil/, 
N*W>6>»;LTSg 1 #B©vXx-f >SStS4#B 
©->Xr-f >SSt)5t. m2#B©->Xx-r>SSt® 
? 5SB©->Xx-f S3#B©v^f-f>ii 
StS6SB©->Xx-f>'SStAt. ■en-fni'XJl'7 
A H(S^tTV^filtt&tH*K<SfiH?(NGF)Sa 

(2) ±m(imnom*m>zz.tmwifrzt. 

hNGFgaS©ttffl • fcftSrC**. 
[0 0 0 7] *KWI-*lt*bhNGFgaKtUT 
tt. t hNGFfc«fctf*©A7^>#$tf5n*. t h 
N G F £ UTtttefifiJ*©*«'RlS*©t>©*£lfc©fc 

©. a^i^w^«fefc±DSii*nt'b©^fsn 
» thNGFttxe. smnmrnx-nzniti 2 

0(H©75>KSrr'5'b©**}fSbK KthNGF 
gaStt, khNGFgeSSn-H-r*«&?^tr 

^^^-•c*KCft*n. f D->ft;snT^*ii«fti» 

t hNGF©AT"f >tl/Ttt. ^X^X^HIS^UT 
V>S# : H>©6<B©v'X7H' >SSE(^ffl. tc©#'J^ 
^Hfc-5V^ttge»©73 yKEW^SLfct)©** 

mum. &ms>tbr\t, 73>K©m «^7 

0 fc*toT, StAr-'f >tt±i3Ut^t|>»c6iB©vXT- 



3 

■i >gSg£*rr*t>©T<&5. &7S /K©ttfl}£LT 

Wen*. &ffil«573/K©MItbTtt, ^<t 1 b 
HI©t hNGF«!«75yK^SUTHSt)©*^ 
tffctl*. &ffi©7S/»'MDH&<!:LTtt. '>fc< t 
1<I© 1 r- N G F m&7 5 y m<9}07 3 7 KTfitt 
Stifle* t>©*«jitfe>n*. thNGFfc'>ft<tfc 

tt)llH©75/Ki:bTH. ^^H^ST^IBIC 

m^nzmm \*>\z&m?z x^± 

3 y&©&ibTtt.- l<IT&*a<. thN 
GF©ft®££fcfcHBO<SJfflTfc<kK SSKifSL 

<«, t hNGFtffiBttwtD^-jjotggJienT* 

0. ffi«roffitt£^T*>M?<D7 5/ffiE$i|<Z>-8S 
SSUIit^T^lf^nS. t hNGF©4>fc<<!:'fe 

n@© t r- n g f #i«7 s j m*xm urn s a^-t > 

fc£tt*fc£LT^SffiJ$73/K©&2:l,Ttt, th 

NGF<o^»s*)Sfcansof5ifi-rt)j;K K^ai! 

[0 0 0 8] kr-NGF0'>&<<»:t>l<@©tr-NGF 

«i^73 yffi?)ss'j»73 y^Tgft^nx^sA^ > 

lZ%VZm&2tl2>fjiKD4>t3.<iihl®<0t r-NGF#t 
&73/6S©&<!:LTli. thNGF©ft»£fcfct>fc 

tvr\t, ->xf-i xew©t>©i<mf&*i.&. n&s 
tizmmfb7s. j mt lt-xxt^ >mo*><otb 

Ttt, 7*ny*>& 7;M : xx ifVf>, -fe'J 

x A'ux&^agtf&ns. B«snfcgijo75yK 

fcLTtt. 73/»©®*tt, BMctt&SH 

ra«*5©j&T, fiftsn*w©75/Kttts»*tta 
#7*/v7*>m<D%ii\zK. m»2ftrc$>t<D7$.; 

&fcl/t7XA-5*X XV-*xX A*>JX y*=.)l 

7v-y. 7)\>*->i3.zi>mit>nzi>\ mz7xn 
7)v*->i>wzb»; m»atizm7$; 
S«s7;v*->©«^icli, M^tifc*t©75>'K 
tbrM^sx n-f->x 7x=;P7 

7x^?*>K*t#tf&ns**. fticiOV*3 

>#ff*U». filft*n*W©«l<«7S < /8*tyiji/> 
T»*«^»Ctt, 1Bifl3ftfcS4:©73y'R£l/T«. 
XP*=X CJ'fXX 7xX;W75XX -feUX ^ 

>#*u>. K^n4«t»©«*73yffi!i>«-fe'j>T 

^jfrxx 7v->. a-iisy. ^H>, ?;v*s 
>. 7^*xx 7*Av*>&fc<>fawe.n. #ic 
*^*xxm?*u>. fi&snsi9©«j£73/Rat 
/t>j >T»<5«^icii. m&$tvt3t>t<D7=i/mtL 



(3) ft$¥6-3 1 7 5 8 7 

4 

Ttt. -fe'JX n-f->X 7"nUX yjvX U-/ 
X 7XA7*>K&£*J#tf6n. ftfc-t'JX&W* 
UK B«an^*t©73yKi:UTtt. 7W7* 
X 7A-#XX Xl'^X *^:*X 

X -fe'JX O-fXXWfSLK ±ffi©fiftl:*^T 
tt. 2&±©H&£|Sp$ICrTfcoTt>J:K KAr^ 
11. ±f3Ufc#Jn. Bft©2^*fett3^>*tifi* 
£ta3-3&'&©T'fe«}:t<>. 

[0009] KATOsai-rsfc^ictt, ftjgesft 

i0 mi6Ht«SR%ftW(Si te-directedmutagenesis)#Sffl 

an*. t&ftffittffi*n?*f). 7-;p-x7 • u-r-y— 

(Lather, R.F. )Stf-Xx-f • tT- • (Lecoq, J. 

P.). ^i^y? • XX^X7»J ^(Genetic Engi 
neering). 7*7 ; 3yi'7 , ^a(l 9 8 3*F)3$3 1~ 
5 OH. k*3ftT^S. ^'J^i'U'^HKrt^S 
nfc&SK&ttXix • X3X(Siith,ll.)KI/XX • =¥5 
M Gillau.S.). -XT*x>f yjr -XXX^7'J>?: 
Satm 7>?\k7>Xtt(l 9 8 1$)3#. 1~ 
3 2H. IC*S*IT^*. 
20 [0010] K^T-f Ft Stftitjlfc? £K£ 

(a) t hNGF©ffi£&e^©l*jaA^fc31#igD 

n a z&m&m* y ^ v v*? h y 1 - tmm 

Mfc 5 •& * ( Z. <D 1 ^xftg-r^^ 7 3 y KI'^T 
3 FX Xtt#-&C£9;i©:3r ; >fc*m£:X-57> 

5'f7-ttffi^e5?S:'b© v eJba. fit. SK3F>©i 

©7syK«f^ft:ffl3h , x xtt«^ic«fc07>?-t> 

50 (b) DNA#LM7— if»Ci077-1'-7-^g$-fr, 
?5«8^ m^f- n -tft (he terodupl ei) 'tt-5> 

(c) d©3a&£&&A^n-S#£gK-r5. 
A**»U ^7^3 H'MHft-jitf. Z.<D^\Z\,xn 

[0 0 11] *KWC>9V>6n5khNGFSa»&3 

. &«tc«toT#e.nfc | b©)4£*^f&n*. ti-NG 
\Fgai!S3-Hr*ae : f©i'o-xxytt. «a« 

>-f^-V-(Natore). 30_3. 8 2 1 (1 9 8 3)|-E« 

T^enSkhNGFSeHS^-H-rSfi^ttBW 

rt^T#«>. ±!HT#e>n*fc hNGFg^H^n- 
KT5fiG^S7Dt-^-©T«Elcig|g-r$^, i© 
50 «St hNGPgeHen-KfiDNAroS' 
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^^r^n-KTSDNAi^oAT^KSn-FT 

FtLTtt. t FNGFge®£#i&;*-a-$;itri<nJfg 
fcfc©T*ntf{5jTt>JiK, ft#«fcLTtt. fcK 7 
7X> 7-;K 7->. *±0ti7MJ©NGFfll>5/y^ 
JMT*? 1 K, IPS U >/?-Jx<Di/>firJ\,1-7? VS&tf 
■*•©&»#. bM>*-tH*-»-2©*>i^.O"* 

tt, bk 77X. 7->. *U:tfx7MJ©N 

GF©7*DA7>F&£*«iitfe>n.&. ±ie©*s©ffl 

»4S$-B-fc©%. Bi&:/Dr7~ tfTWWtiCt 
fc.fcoTb hNGFgaf?£#S;:it>T£$. 
[0 0 12] ±!3rothNGFga@€3-H1-5DN 

Ai3.£&m>TWi®>mf&m<»t FNGFgas&sK? 
*-m%T%. t hNGFseg^s^f^-wfli^ 

ICffl^5^^^-tUTB. «SJAHpBR3 2 2£J;tf 

*-©&£#. SV4 0&A?*-. **>Abo-v7-r 
;ux, EB7-r;Px, *ttA;i^x7^xft£©i!!fci 
•r«.fe©-e»ntf^rnT i bj:<. sv4oy 

©Sfrfc. X>A>1*-, RNAX?5-l'-»if"©->f 

DA- >^ (Molecular Clooio 
g). 7 5#7HJ- T-i7;k 3-;n« x7'j 
>tf A— /X— 7 #7 MJ— (A Laboratory Mannol. 
Cold Spring Harbor Laboratory) (1982) lc£2®3 

[0 0 13] C©J:5ltUTfPHtfcthNGFSea 

llSfcUTtt. fljU&MeroMft. ^-vfx-XAAX 
*-CH0fflE..Y7XLfflffi. T7XC12 7MJB, 
"77XBALB/3T3 ttfttt *0»J WUMtM 
B. fl*tfY7XSp2/0&£*<$tf&n*. 

(Grahan)©;£i£[tf-f nn>>-( Vlrolory). 5_2, 4 

5 6 amnumfimf ens. ^©^^icuTt h 
NGF^s^^^-T^atettsiifciifefflBa^e.n 
a. 

[0 0 14] ±EWkhNGFgeH«S^f 
SftJElCRSa-t^ffitLTB. bFNGFgaB& 



ftRl¥6-3 1 7 5 8 7 
«A8BBSIc*V>Tt FNGFgag8«Ai^-at&fc 

mz&z&ztiz, z.tt£<$mzttisikz>iim&$> 

*. N#0tt6Ctt. flAtf>>tKn£8li§7C»3St(D 

A-f ^-ny-O.llol.Biol.) 1_5 9, 6 0 1 
(1982)] £fOTLTbr-NGFge®<D££g£ii*3 

->ft§ftTV>*fc©£ffl^*©j&t#*fC<&$. jbsc 

ftsnfcfj&tma^ o-» ssiR-rs^teattiiaai 

T»0. MAttglfeB*. ftWOTI*. Vol. 5, No. 1 
1. 1 9 8 7 <*±a)teB*S*rO>*. 

t hNGFgaafcfc^taicsfcY-rt-fcfcTsif 
m\zbTmtKmzm$.?z. £©«£. mn-?-* 
-*b hNCFgegfife^tn-^^-ics-frTae 
naic«AUTt)a< < h-%z.n£Q*>£ 
firot hNGFgasae^ttt)tc^-©^^^-i; 

#A-ti-f icaJSatc^l A(co- 1 rans f ormat i on) LT t> & 
K ^ne©SWv-*-tUTtt. «*.tfJ>bFn8 
SS&%S?3S(DHFR) [/V F l/+t~KMTX)i 
ffi . ?5.V>*1— tf. Ecogpt»fe^(3 3 7xy- 
;HS»fi). neoS€^(G4 1 8 Wft)fc.!?ft<*tf *>n 

ti-«to, «eTfi«j©Kg4«Bs^'rss;ffifeiaifi« 
[0015] c©,k5ici,T#etifciiii)iffli!a€«*-r 

S»tUTtt. IttZttO. 5~2 0«(Dteie^ 
ihflSSr^trMEMS* [+MX>X (Science). 1_2_ 
.2, 5 0 1 (1952)] . DMEMtSi [7-f DDJ' — (Vir 
ology), 8_, 3 9 6(1959)] > RPM I 1 6 4 0Jgfl& 
ft 7*<Ji:> *=rj1l)\, 7Vv 
X— >a>(J. Am. Med. Assoc.), 1 9 9. 5 19(19 
67). 1 9 9««! lV05/-J>>ifX V1)--fX 
X^X^iJ^^h A-f^D^JV/xW 
^> (Proc. Soc. Bxp. Biol. Med. 71^ 1(195 

o))] ] &&&«ritf&n-&. pH»i»6~8T&4©*<a 

*LV>. «8«a«»3 0t~4 CCTttl 5-6 01^ 
[0 0 16] *B9TCfflV>6n*t r-NGFgaKttffl 

Ert*&ttaijB^«c4is. »«r*. nuecifchNGF 
*js-canas«». «BS^7xi;> j ¥>K5Ra:t©gasE 

tt«H&^tr««*^h7-f h>X- 1 0 OftifWWSft 

ttJB*^tnMf»*t«asBaa*&©'6. mum 
»ciothNGFges^tf±siS€#*m 

v> iiiiiF&ffla^JSliOBii lc «t -3 TKIK&«8 bfc© 

^. S^WIC±0t r-NGFgaSfc^&Jtilffi&ll 
ft*, S«LfcthNGFgeHS:m ttgf*fctt 
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«<kv». cine ©£»©#«> «satuxtt> m. 
m mm, ®n*>mfc *<ktfsDs-#'j7i".) 

m&m&t a v 1^77^ -m p l ofmomjk®. 
mimtzum&ziimtfztiz. c<d&5\zlx> 

ffittfctUT. 9 0 9£(w/w)EU:©*fi«©'&© > SSlc 
!ftL<tt, 9 4%(»/w).EU:©»fl&©fc©#ftSn 
<&. KMStt. HPLC. SDS-PAGE. ±1SW£tt 
J^SffiSttS. CO£5\Z. thNGFSeS©t«K 
9 4JseU:©%©j»tJf3;U>. 

[0017] ^©«k5tUT^6nfc*5!wrfflv»&n 

7M>8SiS&4#i©->X7M>8S£#, ®2#S 

3#B©->XtM >8S£$S6#B©v'X7M >SSi: 
*n*fti>X.>P7.< FUSS UTV>5 %©•<?<&*. ± 

L,T«. /Vf 7>r* /Vf*7<f3>** 

'Jlr— ^3 5axy— ->a XBiocheD. Biophys. Res. 
Comm.), 1 5 5 , 4 8 2 (1988)l;:gB«3ftTV>$X> 
Vtklh/JvmiKl A)W6tl4. &#©fcl 

B*ffiiaiS«¥£lg. 1 9 84$), 5>>h 

SWfiiltfiJfcPCl 2»fi [7>f> 'JU-^Brain 
Research), 1 3 3 , 3 5 0(1977)] t3.£\Zi$VfZ>W& 

lt5 3 'J >7*7^h7>X7x7-i?iSft©St3Sfci: 

[0 0 18] *«W©#Ui'n-^;H(tft:Silj@fs& 
ACtt. &±©«k3KUTKjgl,fcft«]S£. fijtaftK 

csiarsj:tfcj;Dff&ton<&. ±eta#©Kji»;:ffl 

V>6n*flJii»<»tl/Ttt. «9L&jbA« 
(«, ^U-^, fcys>. •»> ?yk vtfx. 
yK «7V. 7**). &mW. x"7HJ. Ah. 7t 
tff-a?, 7X , 5)fc£a«iStfe>n.5. ftSKS. 

*IC 1 0 1 0 0 «g~ 1 18$ 2 0 0 u !~ 1 nl©£S££ 
*fc±tf7D^>h©%£7i>aA>hT?l<l:LT, If 

&z;ic&&*&-rc 2-4 am* tic 5 @~ 7 m 



r 

(5) #68^6-3 1 7 5 8 7 

ij. a^s»sa«7 b#s 1 2 b 

taw* z. t 0 * «j ? n-*;pfi#£«g-r* c 

[0 0 19] C©«fc5ICLT#e>nfc0Mm, fchNG 
FgaK©fcSfc¥Wai£8rt>Western fnvT4>9 

JO ^tt^Sr«©«^tbT'bf)JfflT^.5. r.©K#£)8V> 
St hNGF©&ffl • ^Si£B^ffilCJ:0fft)n-5*i. 

£te&3*fcite^£ffl^Tt hNGFgaS^jBI^-r 
[0 0 2 0] t HNGFgGft©)ffl£#fclC*5Vn:ffl^ 

# X4B. t7TD-X6B(7?;i''7->'7 • 7r-f>^r 

srtMrJxx-T^H)], T*xh?>y;H«*l, -t 

77T2/7XG-7 5, •fe7TX5'i'XG-10 0, -fe 
7y=fv07,Q-2 0 0(77;i>v->7 • 7r- f f>'7-5 
*W(XI-t»5S)]), #'J7*UJI/75 Hy* 

[«. ;H^y;wp-6o, m 

■t*f)\>P- 1 0 0(/Wt7 7 H • 7*7h'J-Xth(* 
B)H)]. ■fe*D-Xtt^[«. 7K-fe)KJBflaS». i" 

-x. *^**->/^;h:^d-x)], ^awK9»J 

*)^5X«. 7Sy7HW7XD-;l«), ->'J3 
VytLT). -f A/7v-fe-fffl7'W->(W. x>^a 

(5 ; >-7-i')K)]. -i*>&msg m. msi&wij* 

>Xm® m. 7>/t-7^MRC-50(D-A 
• 7>H • A-Xtt(#H)8». ^*-7"2 2 6 (ft— 
htt(B H-fy)»)] . PifiSttBE-f^^Xlfttlf 
(H [«. 7>/t-7'f M R-4B. ^"7X5/^X3 

(^•7-7-5 *^a(*B)B)] ) fef^tfens. s«c 

09^.tt, "ftW" . JS8#(1971¥). ^6 9 GMiZ 

[0021] a«sjsi&ie^s-&fctt»ic*it*g«jsit 

£t>mf<btlZW> »*«ffl^2>©*WSUVi. 
UTtt. «^T?JtlS<4©7<t*t)©!0W^b<, 

tf. 7^7J'J*X7 7^— tf. /5-D-*77 
50 h->y— I?. y^3-X^*->^— eifSffl^SCtA^ 
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-csstf. "W**^— wft£L\,\ 

W, *©WiLTttfc.!:*.tfg#t>at/. Mt?y 

(horseradish peroiidase)(HRP)#JJ*l/K ^hOr 

©Fab' 05=-*-;WS&*Jffl-r«!t»lC, 

itf&STife*. T w = HSS^**->^— tries 
A-T^^&tUTtt. 'CJW+S/y— tf©75/g£:ff 

ttN 5 iW- v M 5 H - v V- h 

«F*L<BN-(r-VU 

(Ctt, P5#£pHift6fc^L8©g®»rt>Ti|!5l OfcV> 
H7. 0 00. lM'J>&8««fc£#$tfe>tt£. £© 

V>6nsS#£LTI;J:. -fe77r;/?XG-2 
5 [77)VV->7 ' 77-f>^5*;H±(XX-T» 

xtt(*s)»] ft^awens. 

[0 0 2 2] YW 5 MbtA**^— tftStft^- 

trosigii. p#&g«««pT»o , c&v>i,4oic©fi 

t&rZZ. «g«8cibTtt. WA»4\ pH6.0©5 
nMX^>i?73>iaft»^HJ7Ai££Str0. 1M 

Vh^57^-*fT5ISlCfflVie)nSfi«:tLTtt, 19 
*.«. •fe7rxyJ'XG-2 5 [7r^Y->7 • 7yf 

wens. *scyi'**vy— Kic^*-;vssaiA 
til****— tfK#t-©»SfeStfticii[tt^*tt.5ic 

[0 0 2 3] *8W©8g£*iC*W*«tfti>t«fcl,T 



1$ffl¥6-3 1 7 5 8 7 

® :S«:|-««f$n&!riftlCjai^-r^thNG 
FS#©#tfa^£iDATi^i#Erti;*fT?m 

cni:WET»e.n&^;^+->^— trtttt hngf 

*fc*tt«WMW»fcl/ctt. m. jfiM. jut. ffiffi§ 
©m a^«afia^sfr©iama*fc«^© 

SiDA. £Ufc^a©^St>b<ttgft3fi«£Sl;rt 

* JI ilcj: 9 ±fB©El&3y£«j©Sp5fc«te£flS. 

<3> : ±ffi<D~©©J8f££gBlJg©fc r-NGFgag©g 

«8Kfc*fLT*Sa*i;»fTK tr-NGF5aS©ffi 

*«t>L<B^3fc»«t©B8«&gJ(ift«tbTfPdEL 

T*<. 

® : *ttfi©t hNGFgag&StJ#ffa*«l(«& 

ffi8(CfeTttJ6. #ffi*f«&*©fchNGFgeg©fi 

ttt hNGFgfiStiftttttWestern 7Dyx-c> 
y [W.N. Burnet te. 7t'Jf^ /WtfrSXHJ 
— (Analytical Biochemistry), 112. 19 5(198 
1)] (Cj;*t hNGFSa®©^Hl-^SlC|iJffl-r5C 

[0 0 2 4] KTICWestern ~}Uvt-< >if<r>M,#W* 
*f. t HNGFSeHfir^tfK»S. flUUisample b 
offer [UXLaeimli, ^-if-f— (Nature), 2 2 7, 6 
8 0(1970)] \zmtZ. d©lfr&, S7CJPJtUT2- 
*)\%-f /-;H&iB^.*»^(fiK*fl=T) tiDA 
J4^«^(#a7C*frT)*ifeD, ■trotvfft-Cfc.kH. 
il©S}SS»«Il 0 0 < CT5»MHn«H,fc©'fe. 

legits. ma*«itbTtt, gastfittrrss'b© 
*e<5rct>a<. ^«icaw^.«SDS^tr^ij7 

ift«^»T*D, Burnette <Dlsm [7±»J 

x>C*^ ;H^y5Xh'J~(Aualytical Biochenlst 
ry). 1 1 2. 1 9 5(1981)] UHWmf ZtlZ. 
x hn-fe;HJ-xB©fc hNGF€*a^«^ftTttHl 

1 UTfflU* t hNGFgaaJrifti: tTttttJfu 

rsTt)8»uft:fe©Tt)fi^*t, timbttboxDirtW 
^Dy+^yswgsitni^SiSro^frtUT 

»4, 8K±©t KNGFgfcHatmfiftttSSTi** 
Tff5. ±ffi©SltaftSJ6©©%, S2tt#5*&ff 
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rp). 7jv*«j 77X77^- tffct*#*tf&n<&. 

SB 2 ftftEfcW&ft t LT«J8 1 fcttl'SS 2 fttttflftft 
T***frT*ntt«T l bA<. MX.(jSM*Cffl 1 M 

■b;VD-XK±ODthNGFgaRCDA>H*tttat 
■5. ±E©Western 7*D';f-f >^Tli, *55 OngfiU 

©thNGFgeet*n««m^"iffiT*i). s«© 

[0 0 2 5] fcfc. *«MWai#ii<fcr/Hi6iici5^T. 
ffi3*75yKfc££K^-C«7*T3«£v IUPAC 
- 1 UB Commission on Biochemical Nomenclatur 



DNA 




A 






C 






G 






T 






A, 


Ala 


:7v~> 


R, 


Arg 




N, 


Asn 


: 7X^7*> 


D, 


Asp 


: 7XA7*>& 


C, 


Cys 


: v'Xt-T > 


Q, 


Gin 




E, 


Glu 




G, 


Gly 




H, 


His 


: tX^> 


I, 


He 


:>fVD-f 


L. 


Leu 


: u>fi/> 


K, 


Lys 


: U3» 


M, 


Met 


: 


F, 


Pbe 




P. 


Pro 


:7 P DU> 


s, 


Ser 




T, 


Thr 




w, 


Trp 


: MJ7 r h77> 


Y, 


Tyr 




V, 


Val 





0-D3 1-1 0U¥&1¥1 lfll 5B^e.WfflttA 

mmma fo>ic§ks#i fo 5 0 2 i7tu 

T«ttStlTV>«. £fc8S/vr 7'J F--?«¥jS 1 ¥ 1 



r 

7) 4$M¥6- 3 1 7 5 8 7 

12 

(FR I MCgi£#*fFERM BP- 2 6 7 4 tUTU 
[0 0 2 6] 

##091 h hNGF%gK^-(P«i%(l) 
t hail^DNAiDfPiS^n^A embl 3yy 
i0 -f:?7'J- [*D>xy*(Clontech)*fc] £*B8NM 
5 3 8Ctf!fe3«&C!>6. #&3i7\'-h±.\Zlft3X 1 

>(7Y*>tAt A-f#>H-N)±fc»U&», 0. 
5N NaOH-1.5M NaC 1S&K: 6#WgU 7 
7-yDNA€:«ttSttfc*» 0. 5M Tris-HCl 
<PH8.0)-1.5M NaCl«Kfc6»H«Lfc. * 

^>^7>§2xsscss(:iu Bassos 2 

fc. KSD [9IMJy?(DUrlch.A.)6. *-f^ 
a? -(Nature) 3 0 3, 8 2 1 (1983)] Ob hNGFfifc^ 
£##KLTt hi3NGF^3-F1'^DNA(0. 3 8 
kb)£{fc^£*£U :n£DNA7^J>y**;hfcy 

#>^->a)*fflv»T" p-c««i/&'b«)*yn-^ 

tlfc. DNA£@£Lfc7^1/*-£, 
ft^tr, 6XSSCU XSSC=0. 1 5M NaC 
1, 0. 0 1 SM^COgtf-MJ^A), 5XDennardt's. 
0.5%SDS, 2 0 wg/miaSttU-^W^DNASJS* 
1 0101^^6 1 6ftm. ftflbfc. Km 74 

,30 »r^3B, 1XSSC, 0. l%SDSJ8i£*T> 6 
0t;T6 0»iSfc»L&. tt»L&7-f 

A/3LN2 1 1 3*D5W#<fX (Davis) 5<D# 
j*(Davise>, [7H/t>Xh'WrU7JWyx*f 
4^X( Advanced Bacterial Genetics)] .Cold Spr 
log EarborLaboratory 1980)tC<fcO7 7-^DNA&ffl 
fflUfc. &ICA/3LN2 1 1 3£SmaI £ApaITW8r 
U thNGFSe^£^ttDNA(ttlkb)£«0W 

40 U 77XSFpBluescriptIIK(h-3-#~,kD» 
A)<BSnaI, Apalffiffi&JfAU ^XSKpNGF 
. P107G£#fc. »A$tlfc©»OJSSBB^^-^ 
tf( h-3-#~) £m>Tt*£Ufc(B 1 - 3 COS 
Kl&fe©), fc£$nfcffigE^tt*^*-(Natur 
e), 3 0 3, 8 2 l(1983)KEStenTV>*ffi*J£, S 
63-H««Ttt^lC-aU^. ±S2CD77->U j3 
LN 2 11 3DNAS©I(BB*BglIlT«Kb» thN 
GFft^ttDNAKfrd. 8kb)&»IRLfc. ft 
»a9Kffl<0«S^^^-pKSV- 1 0(77^Vv7) 

50 *«H»*BglII-C«»fU ±aa©khNGF«er& 
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£tr D N Attfr ( 1 . 8 kb) t T 4 D N A U 1J — tf "C*« 
L&. £(DE£«£;?^TX5/xUt7 n'J(Bscheri 
chia coli)DH10>J§mG&§fTK 7>bT'>'J>»tt 
Waeffi*©l^ [XviUtT 3U (Escherichia 

coli)DHl/pMNGF 1 0 1] ft*>mkl>it7y7s 
* KfcpMNGF 1 0 1 fc**Lfc(B4). 

[0 0 2 7] 

##*I2 b r-NGF5Ba^?~g>8l%(2) 
##091Tf#£ftfc:/7Z=; KpNGF 1 0 iG*im 
#$Bcl IfcitfApalTSJBrU tl>NGFM£T£ 
^DNA»rM-(0.8kb)$*^Ufc. £0O.8kb Be 
II-ApaUfH-tft^^^^-SNl. SN2 
*5<fct;SN3(gl5^«J:i;6#fia)a:S:ig'&U T4DN 
AUtf— tfTig|£bfcC>^ BgilIT«0r-r*Z:£lC<fc 
oTO.8 kb Hindlll-BglllDNAWfr^^n 
fc. FpSV2-gp t [1f<X>X(Scienc 

e), 2 0 9 , 1 4 2 2(1980)] £CTK»*EcoR I tW\ 
ndlHTWRU SV4 O^D^-*-*^*^. 6kb 
EcoR I -HiDdHIDNAIWt£3M8Ufc. &\Z?yX 
^HpMTVdhfr (Nature), 29_4_, 2 2 

8(1981)] £D polyAtfiw«ttfc£tn. 6kbBglII- 
EcoR I Brfr&»(BUfc. ±B©S V4 0:/D*-*- 
£Mf2.6kb EcoR I - HindlllDN A®tJt\ th 
NGF«C^S^tl0.8kb HindIII-BglIIDNA»r 
frfeiWpolyAftftlflmS'&tri . 6kb Bglll-EcoR 
lKH-*T4DNAUj!f-«T»Bl/fc. £G>R«*t£ 
ffl^TX2/x'Jt7 ziU (Escherichia colODHlQ 

xUt7 3U (Escherichia coli) DHl/pMNG 
F2 0 1] frSmSbfc:/?** F&pMNGF 2 0 1 

[0028] 

##033 t h N G F%g^? ^-(Da%(3) 

2 Tf§£nfc:/5XS FpMNGF 2 0 1 £HiDd 
IIITSJSrU DNA#U*5-i? Klenow7^^> 
hR£fc±0¥iB{tLfca>^ BglllTW&rLTflO. 
8kb DNASrfrfcftfBUfco -#:/7*S FpTB 3 9 
9 6 1-6 3 2 8 2 lCE«)SEcoR I TMSJBr 

ft, Klenow77^>hSJ6t<J;r)¥ISftb*:cr)^ 
BglII-C«»fUT«3.9kb DNA»fM-*#fc. £tH& 
2 O <7) D N Atffr* T4DNAU #-i?Eftfc,fc 0 Stt 
ftU ^7X$ FpTB 1 0 5 4£Hfc, AAX 
^-DHFRcDNA^tt5^7X5 KpTB 3 4 8 
(ftBISS 6 1 -6 3 2 8 2 lCB«)£Cla I -rtwray* 
*>)&7*Xyr*~ tfTfflSU ClalTSJBrbfcp 
TB 1 0 5 4<fc9#«SS$nfc2. 4kb DNAtffr 
(MnL VLTR, t hNG F (hNGF)*^ 
SV40DNA^X^X #U [A] ftftl 

*«S*0)tB^l/T, T4DNAU^— fefSlfeHJ: 
D fchNGFBS^^-pTBl QSS&m&Lft 



8) ^§9^6-3 1 7 5 8 7 

24 

(07£J;tf8#il). 

[0 0 2 9] #%0»4 CHOaHacO^g^a 
7 r )V3 > > \ - KBg 6 cm) 5 
AM2SMAn, AAX^-DHFR" CHOfiUJjS 
*3 7T:T-«*«Lfc. Jg*fe £tf>lffl8&(7X10 6 
B/f^r>a)^ *J6««|lT^f>nfcthNGF55 
gS^*-pTB1058(l 0/*g)*flftvri^AA&CW& 
j£ [^Dn^-(Virology)^2_: 4 5 6-4 6 7(197 
3)] C*oT*K«*Lfc. 4l^ra3 7 t CT«m ff 
20 fctt«JSfcft*T***»tfc. 2 0S«^ 5 96S«f^ 

nac^MEM«%Ti«#A€ffoT, H«coasi«» 

Tig«^ttlt^t»2-3HW^^ DHFR*t^ 

[0 0 3 0] ##W5 - »iraftttO*P-X>y&i; 
tffchNGFjge^(P%g| 

#*M4T#fc«HGttMiaa)^D-x>y?&, tt»co 

ffftK ^ftfcft#(*P->ft£ftfcfc<D)CHO-D 
^ 5, CHO-D4 2fc<fctfCHO-M3 6*fl&. 
-X>y»7«tt, 6*P~>ffll&£, 5%^Jj&«jfii 
fit, 3 5(ig/il©^DU>, 5 01U/n)l^-*>U>fc 
<fctf 5 0/ig/nlXhU^hT< v>£^<tf$Ol^y3 

•IBttU^n^-f y^afc**, «MB*««8 0%3> 
7H>M:ftofA •rt^»»t3iakl/T, 7 21$ 
J&*±ffi*0NGF£EI A [^-U>«- 

^a.X^r— i/3 XBiochem. Biophys. Res. Common., 1_ 
» 5.5, 4 8 2 (1988))] TjMLfc. thNGFijgS 

^V^ C HOfflJB(D«*±«JCttN G F ttttttS ftft*? 

SI 



«H*5»#(^n-» NGF (ng/nl) 



CHO-D5 110 
CHO-D42 39 
CHO-M36 24 



cHotfflifi»R»e^€-RfWfc^S"rscos«Baa < j: 
o t>*s<o t h n g f star a - tajtr* a ^ & 

[0 0 3 1] 

#%0S6 thNGF»g&CHO«HB« 
**«3tH«©**T»6nfc»«Blft*CHO-D 
3 1*1 0nM^>M/*-fe-KMTX)ftdOyA"< 
y 33fe^ME M( 5 X*M&jeiHli» 3 5 Mg/al ^ P U >* 



(9) ftB!¥6-3 1 7 5 8 7 

15 16 

£tf)ICTig*Ufc. Z.<D2Q->\t, CCOag(DMT *JDU 0 . 2 Nfit&TpH 6 . 0 fcttmi/fc<0'&8£>#« 

XTttm»ft*»**bfc0T, MTX»«£100n Ufc. j#e>nfc±fl| ft 0 . 1 Ml) >&g»J£ pH 6 . 0 - 

Mfc±tfT«ftL*«£o:*ttfc, EIC MTXiftgfc lnM EDTAT¥WfcS*fcS- Sepharose 

luMt?ZtJz*<om&i>W&L1tifl, 3-4Bfcffi (2. 6 cn>X 1 4 cm) O.IMU 

8£fToT««£8tt£<fc 1 O 6 i@coaitea0»:ffi(7)jffl H6.0~0.15M NaCI-lnM EDTA-10% 

B#3n--ttfc«»£tti;6fc. £ft&0«ffl]fi*t+ jfU-fen-jH?«6»U&©*6, 5 OnM Tris-HCl 

SHMtUfc®^ 10 mM MTXCDSSffcKTfitftf pH7.5-0.7M NaCJ-lmM EDTA-10 

ttCJMtftttCabfc. cOcfcifcbT^^n^aiJatti 3>£*a&> i^f77D~ fe;K*-f7YMl 0 ( 7^ 

OuM MTX#*£Tfc, ftfil/&iE*ft*»ft»l/, 10 3>a)T*53 0«tCJ6«Ufco ^^n^»«ffiS:2 0iD 

XMTXS^*tt^*«»rHbTifilS*ftft«ftl/ M Tris-HCl pH7.4-0.5M NaCI-lmM 

fc©*, 10»MMTXWl£T\Z%&LThiEl$\zmm EDTA- 1 0 Xjf UtD-^TWSfcS ttfcSephac 

Lfc, £<Z)1 0/iM MTXICK&C9CHO-D3 1 - ryl S - 1 0 0HR(2 0 Oml, 1 . 6cmx 1 0 0cm)7? 

lOjfflfl&OFO 5 0 2 1 7, FERM BP-26 y^SifiLfco b hNG F^77^'>3 >£ft&-fe 

7 4)ft##«5tHi;*ft"C»*U&tt^ 4mg/l >hU7 r U7>^l 0 (7£ n >tt)"C£n Of&KfiffiL 

OkhNGFjW*iS"f'fcftS«nTV»4 dttfEIA fc. »&n&«8»te»«HPLCKjW^ fchNGF 

?#ftr>tt. fcttHLfc. Tfcfrt>> KWBffi* Asahipak ODP- 

[0 0 3 2] £%097 bhNGF<P#g 5 0 ( 1 0 . OmmlDX 2 5 0 mmL)# y &\ZPft> 0.1% 

##0J6T*#£nfcfflSmCHO-D3 1 - 1 Oft 5 X h U 7>M*D»K£^D0 - 9 0 967-fe h U/MHI 

^teSElfilfS, 3 5 /ig/ml 7a U>, 5 0IU/b1^^ a? flftlEfc*Ht, t hNGFCDftKgft 1 . 2mg(7^ 

U>, 5 Oug/mlXhl^^-f 5/>:fc<fctf 1 0/iM »«f±D)ft»fc. *«H©S««rg2lCS^ SDS 

^ v h h asjae»»T? 5 -# u 7 * u *7 a Hy;vm&ft®jfc<fctfi£ffiH plc 

I AW^t U *tf>««±» [0 0 3 3] 
2. 2lfcAPMSFft*IMflE0. lBM£ft*<k5£8s* 
£2 tmASthNGFG>ffiS®S» 





m 




£t hNGF 






(ml) 


(mg) 


(Bg) 


(X) 




2.200 


11,000 


5.3 


100 


S-Sepharose 


4.5 


24 


5.0 


94 


Sephacryl S-100 


2.5 


3.7 


4.7 


89 


iBJSHPLC 




1.3 


1.6 


30 



yMMUMlc*!?. ffiSsfifcfrofct^. i 3*n in**MB&. «fi£Bi£U Siiso.o 

^h>(kDa)©*-»A>H*tB*e»nfc. #6ttfc 2N£RI::ig#bT7;5/K#ffi£&tSLfc. *©«S£ 

»8fchNGFS*7^SlH*»«fflK«^lCtD«JE 40 £3131;:*?-. 

TTSfcm 4X5 L ^^5 L 3-^K€^tl5.7NlfiK [0 0 34] 

m 7 a mm. 



75 /St ^Kei)." Sf8ffi2) 



Asp+Asn 13.0 13 

Thr 9.7 10 

Ser 9.2 11 

GIo+GId 6.6 6 

Pro 2.9 3 



(10) 
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17 



18 



Gly 


7. 3 


7 


Ala 


6.9 


7 


Val 


1 2. 8 


1 3 


Met 


2. 1 


2 


I le 


6. 1 


6 


Leu 


3. 2 


3 


Tyr 


2. 3 


2 


Phe 


7.3 


7 


Lys 


9. 1 


9 


His 


3. 9 


4 


Arg 


7.3 


8 


Trp 


3.0 


3 


£ ft 




1 2 0 



1) Asp+Asn£l 3<hLTfWL£ 0 

2) thNGF«fi*©SaeW*&**b&7S/B 

ft*, Ullrich Sfcr7£X0NGFfc©ttft&>&, th 
NGFtf 1 1 8fl075/»*Sfc*fc*fcl/O>* 
t^-f^ 1 ^ — (Nature), 3 0 3*. 8 2 1KU983 

m n**73/hb*i 



¥)] • t»BkhNGF0>N**73/BBfl*»»:/ 

xJM 7 0 A)*ffl^Tft£Lfc. 4 K« 

*. 
[0 0 3 5] 



20 



Residue p mole tt575/KSJ^J 



1 


Ser 


605 


Ser 


2 


Ser 


495 


Ser 


3 


Ser 


3 84 


Ser 


4 


His 


785 


His 


5 


Pro 


705 


Pro 


6 


He 


767 


I le 


7 


Phe 


829 


Phe 


8 


His 


34 1 


His 


9 


Arg 


700 


Arg 


10 


Gly 


425 


Gly 


1 1 


Glu 


478 


Glu 


1 2 


Phe 


5 1 7 


Phe 


1 3 


Ser 


97 


Ser 


14 


Val 


467 


Val 


1 5 






Cys 


1 6 


Asp 


297 


Asp 


1 7 


Ser 


58 


Ser 


1 8 


Val 


3 92 


Val 


1 9 


Ser 


73 


Ser 


20 


Val 


476 


Val 


2 1 


Trp 


95 


Trp 


2 2 






Val 


23 


Gly 


166 


Gly 


2 4 


Asp 


179 


Asp 
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19 








2 5 


Lys 


2 4 5 


Lys 


26 


Thr 


74 


Thr 


2 7 


Thr 


1 02 


Thr 


28 


Ala 


1 79 


Ala 



20 



tMSfc KNGF2. 9n rolefc^Wcffl^fc. 
[0 0 3 6] tH7?>»» [Natita SJ*-** 
*y /X-f*4r$XhU-(J. Blochem.), 5 9, 17 

0 (1966)] TH^&«BkhNGFOC5R«i75y»tt 

7?->r$>^it. PAG«*jH^MK<Mn* 

fcft^Kft* «A«n4^fl. 1989*) 
fcttX. *6n&fchNGF0*«£ttpH9-lOT 
7^XNGF( Collaborative Research Incor 
porated )0*nfcBKHi;T*^fc. 7U1> Utf 
-^(Brain Research), 1 3 3, 3 5 0 (1977), X£X 
1V*>9Jlr ±)V ! J+>— ^(Experimental Cell Res 
earch), 1 4 5, 1 7 9 (1983)*«ktf^*-:JMP *7 
-a-DU*-fX>X Uit-^dournal of Neurosci 
ence Research), 1 7, 2 5 (1987)fcE«SnTtr>*2r 
ttfcttK PCI 2IBIfi<0#ft£jB<0#S (neurite ou 
tgrattUfciWSKl/t, ««k hNGF0)?Stt£88£L 
fct^5, 8fithNGFUm2.5S-NGF<0 

*>*;U /HtDy- (Developmental Biology), 1_ 

1 1 , 6 2 (1985)fcE«*nTV^*JS6fcaK X7 h 
'JE0«rttftffiftft»(dorsal rootganglia; DRG)K 

k hNGFtt#ffl^«#Sffi5(DRG)a*C0ffg)m»(D 
[003 7] 

##W7T#^nfcSSkbNGF$fflV^T> *<0#T 

fikhNGF(530 ug)\Z 0 . 2nl<&0 . 9 KNaClS 
«£0. 8ml<D0. 0 1M HCl<h£iO*Tig#Lfc, 
r<7)gffiopH«2. 2T*ofc. c:nizSSH:Tl/50 

fcfc**^ lBg/Dl0^^»(Sig!Daa)«a[Sl 
EM- 2 
54 58 60 

F-E-T-K-C-R-D-P 
70 73 
G-I-D-S- 

102 105 
I -R- I -D-T-A-C-V 
120 

R-R -A 

^co^^H(2 0 6 0pmol)&«JETlC»«$S;@ 
Ufc&O. 3ml<3 5 0mM#®:hMJtf A(pH6. 0)\Z® 



*0. 6/zlflOAT* 3 71CT2 2 B#|S] 
9 5 0 mI£&*U 5 0/ilCO2 5 0mM'J>$g«j£ 
(pH6. 0)$ttlATSlS^f?±U^'b<O$^^»?8ft; 
tttbfc. ^7'v>?8{b^HPLClC{*L, 
10 Tyhf^Sfrofc. TSK-yjKDDS-1 20T* 
0.4 6X2 5cm)fcfflV>T. 0.05% 
TFA(A)fccktf9 9. 9 5 %7ir h~ HJ JPO. 0 5% 
TFC(B)®a-&«ftaT©«ffl^Dif7AJCtt-3T« 
Ufc. ttgttlil/iln, #ffl&gte2 2 0nmfc<fctf2 
80mu 
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%A 


%B 


0 


98 


2 


i 


87 


1 3 


3 5 


73 


27 


40 


40 


6 0 



30 



^^»ffift«5 0 jx HC 1 OOmM DTTgi 
«10jil»*. £MT3i$fflftgLT^XJP7>r F*S 

^ftfi7cl/fci>->^*rai;j:5icHPLCtcftu * 

K>y*tt«H-*c:tlCJ:D, $>**7* F*8fc«rT 

^n^-f >i/-jrx>U— *«(AB ia)75/»B?0 
S#tfrU&. 

[0 0 3 8] *^^HttaTK*TBW- 
1, EM- 2, *±tfEH- 3 *o3Hfl)^ 

fc. 

EH-1 
13 15 20 
S-V-C-D-S-V-S-V 



65 



-N-P-V-D-S-G-C-R- 



"110 ' 115 
-C-V-L-S-R-K-A-V- 



u>faXMmxMlW)**AX* 3 7t;T2 0BSBfl£ 

±EfcH-0*<rPe, HPLClCttU 
50 U?WyV>>f&nitZ. fc£U STf<D®M7o 
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ttlHW) 
0 
1 

25 
30 
3 1 



XA XB 

100 0 

97 3 

82 18 

6 0 40 

100 0 

S^y^ P £ D T TTStcJ&S Lfc*>^ft H C <fc 5 
KHPLCKffU ^^HVyb?>y^ffofc. 10 



77^*>h-i> 75^*>h-2, toxxfyjif* 

[0 0 39] 





















7 ^ 7 Kvpool) 


7 ^ /K(pnol) 


— y i act, f , \ 

7 i y$(piol) 


l 


Ser(60) 


Phe(90)Ala(86) 


Val(H5) 


2 


Val(43)Tyr(43) 


Clu(78) 


Asp(70) 


3 




Thr(45) 


Ser(8) 


4 


Asp(43)Thr(28) 


Lys(62) 


Gly(47) 


5 


Ser(17) 






6 




Arg(78) 


Arg(27) 


7 




Asp(49) 


Gly(24) 


8 




Pro(33) 




9 




Asn(31) 




10 




Pro(ll) 




«t 


S IS -V-€ l5 -D-S' 7 


F 54 -E-T-K-C 6 »-B-D-P-N-P 83 


V 64 -D-S-C-C e8 -E-C 7 


m 


1 

St«-Y-c««-T«" 


1 

A ,ll7 -C l( » 8 


1 

y] 09_£J 1 0 



Ottftli, Cys ,B -Cys*\ Cys" -Cys 1 " fc<i;tfCy 
3 !J -Cy 8 110 -CWtfi»$nL ^<Di>X^7>r HIS 40 

^«^:&H9^f. 

[0040] 

##^J7T#^n^t hNGF^Ribi Adjuvand (RIBI 
Immunocnem. Res. Inc.)<h<fc<iil&U -t£>SI'&#i£ 
W^(-a-^-7>H*7>f K ttSJft 1.5kg, 
K)0*«ATfcttWUfc. -ESOOthNGFtta 
fitel OOtfgTfcofc. JStffel OBSKPSfiOt hN 
GFtRibl Adjuvand (RIBI Immunochem. Res. Inc.) t 



NGF^taSt-r^ELISA-CSSSl/fete*, SG^ffi 
fflK(8l9 ; 1 6, 0 0 Ofl&WBfcenfc. ±E<&SIjfii 
?S£:/Dx^>A-Sepharose (Pharmacia Fine 

ChenicalsCo., Ltd., Sweden 0.2M NaCI^tfO, 
lMU>ffig«ffi (DH7.0)T¥«fcLfc#5MliQ 
DfcJhfllfeljD*.. nft««T+»tt»«, 0.2M£t 
tHXtfgfcTi&tfJL&o ) fciOKMU ffithNGF 

[004 1] 

^Stm E I AttfeffiUfcfc h N G F <Dfe& 
50 9 6VX)V<D#VZ7U>^>7U*<1*-7U-h(V 



-718- 



23 

alcon Co.,Ltd..OSA)lClliS0iJlT^l OO/ig/mlO 
StbhNGF IgG®#£l 0/iiro»ttb£i!T2 

irS-fr^o ClO^U-h€r0. 4M NaCI. 0.1%B 
SA, 0. l^NaNsfccfctflmM MgCIa fc^ttO. 1 
M Tris-HCl boffer(pH7. 6)T, Z^foilt 
RCbuffcr*jSn*.(l 3 0Ml/ , >x;waflT2ft 

"C2B«SflH,fc. ftftft. »f^>7^UfcttthN 
GF IgG«(3 5ng/nl)£3 0 jil/9XA4DX., - 
(MtTCMU ±BbufferT20ft#Ufc. iafchN 
GF IgGB#0lftf^>^Mt HSU, S.-M., Rain 
e, L. and Faugen,E Use of avidin-biotin peroxid 
ase complex(ABC) Id inununoperoxidase techniques: A 

comparison between ABC and unlabel led ant ibodyG* 
AP) procedures. J. Histochem.Cytocbem. , 29(4), 577 
-580(1981) Qfi&ZM^ft. &\Z3 0 1<DX h 1/7 h 
7\f*s>- d-D-Uyt? bisff—V complex Sin*. 

l^ra^MTfifiUm ±HBbuffer T3 0ffi#L 
fc. CtD'fU— MC6 OmM0>4 -me thylumbel l i feryl 
-/3-D-^7^h^-ifS3 0Ml»^fiT4«f 
B'f^+a'S-hU 1 3 O/xl0O. 1M glycine-N 
aOH buffer(pHl 0. 3)&toA.XR&&iflkZWZ 
ft, Floorometry lc J; 0&#3&*(Excitation 3 6 On 
b; Emission 4 5 Omn)'*««l/fc. ##«7Tl#6n 
£fchNGF£ffiV>Ti:0E I A£fr-3T#fc&iTOJI 
1*01 0l;:^r<i;5lcfcofc. CO|ft«x)^&*E I Att 
TKlPg/2 0 /il/well g«i£<D t h N G F 

[0 042] 

£16093 ®* mmm g f (pftgcfeftttis 

Sttffl 2 IC^^nfcttfc hNG F I gGB^Sffl^fcE 
IASIC^0> a^r<Z)l!l»a*NGF0$ilStt^iteft 

NGF(OS*ffi»^*J6> 01 lfc^Ufc. HI 1* 



(13) ft§8¥6- 3 1 7 5 8 7 

24 

W 2 Tf# 6 tafc#8Wtf>gi fchNGFtfU* D-tM 
#SfflWfcE I AlCi5«^©NGF0S¥ft»^* 
f. 01 1 1C&V>T — •—lit hNGFfl), -O— \tV 
vNGFO. — A— trnKtovltmUW^y hNGF 
0. -A-tiT^XNGFCO, ftfKfeofcfftt 

[0 04 3] 

thNGF*gaKT*5fc*6dO# 

j<? g*n-j-Mftf(:tt*<©xi;h--yswir«*a© 

FOfcffl-MfcttfcWfc. WONGFftXttrCM 
[0 0 44] 

Ml] . 

M2] fccfctf 

a? [S3] tt, ##«lT#6nfc*n->fcl/fcthN 

g Fae^©tt»E?ii*j;tf c:n* 6HRsn*75 y 

[04] 11, ##«lT?ft6n&, thNGFjgS"** 
*-pMNGF 10 1^ KBSHS^-T. 

M5]*jtf 

[06] It ##W2T#&nfc> fchNGFJBH** 
*~pMN GF 2 0 1 <DffiWt®Z7jk-? 0 

[07] s^tf 

[0 8] tt, ##W3T*Sttfc, thNGFJSK* 
59 ?-pTB 1 0 5 8 ©#l*Hft«"r. 

[09] tt, ##«l8T»6nfc, *MfchNGF03> 

H«r#»a«M»w«*r. . 

[010] &tt«2Tf§&n&, *58E0tafchN 
GF#U jr n-^tt#*fflVitfc hNGFOE I A CD 

[01 1] tt> H»W3T#6n&, S*CDNGF0>& 
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pofyA 
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Junction 



EcoRi 





Bgil 



Hindi 



EcoRI 



BqJl 




1 0.8Kb 



[06] 



SKI) SWUX^TKCGOCttCATCTO^^ 07mer ) 

SN2) 5^-GATCAGAGT(jtACAAC A AT AIGGACATC GTGGCGGCA-J 

5H3) S-CA^KIG^C-T (Km*r) 



Wndl 



B9« 



— SNl 
pSN2 
pSN3 

Hindi ,Bg/I 
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[08] 



SV40 
/fstl 




PTB348 R DHFR 



hNGF 




DHFR 



II 13 




O. 001 



0. 01 



NGP (njr/tnl) 



[WHS] ¥«3^9fll3B 

imm) «s 
im%] mm 



*«gA>5»ATjg 1SBC->XH >SSiJg4#i© 
h*J8£l/t<r>*fSttfct M*6«SH?(NGF)Sefi 
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mm2) t hNGFgasw. tr-NGFgaft£ 
- ><ta nx ir>«mMu«qi± ufc t r- n g f m&m 

•r* t h n g FgeKco^tii • jtm 

[fit#B4] B^aiB^i*i&ff!&:5tt**3i2«©tt 

[3MH©i?»ifcKW] 

[00 0 1] 
[000 2] 

KE*©a«] fffc^B^Gierve growth factar. N 
GFmi/tf-f tV^jl^-xaevi-Monntalcini) 

(7X3.7^ "3.-3-5/ 7*tS- 1M" 
X>X(Ann. N.Y. Acad. Sci.)5_5, 3 3 0(1952)] 
«fct;a-x>(Cohen)6, (^d->-v>^x *7 If 
-t'ya±)V 7*xS- #7 IMxvx a-x 
XX-(Proc. Natl. Acad. Sci. USA)^ 1014 
(1954)) fcJ:r>T»*an, *#j#H£*©iMfc, J*gfc 
£tf£#lOMlfc*itB : re&S. &ifi. NGFttfffi 
#S3Rlw*V»T. 3U>f£flttX:i-D>©£?¥£«t8 

-(Hehti), i**-^ Xa.-ntH'lttOouro 
al of Neuroscience) 6_, 2 1 5 5 (1986) ; ft«P(Hatana 
ka)§. 5 s * >h =t7 7>-f> >J-9— ^ 

(Dev. Brain Res. ) 3 9, 8 5(1988)) , 
-« fctt ^©K»#<6SHT£ UTSB ZtlXKZ. 

€»7s/K0IKrttNGF£t9:4-r5t. E1SB 
SroBfcS^B»e.n.5 (*-f^*- (Nature). 3 2 9. 
6 5(1989)] «AflaSia5 ©*?«&£ iLTfc 

[0 0 0 3] «'7'>XSTBI«tD¥)B«nfcNGF(7 
SNGF)tt, o, 0, r©3«©«)-:/:iX;/ r-jfc&fc 
•&£6#(ai0Ti)Tfc9, *©5-&©/3if7:iXy h 
!C©*NGFfiHS:!9*B»6nTv>S. W73.z.yh 
(0NGF, 2.5S NGF)ttl 1 8fl©75/Rl&> 
6&*P!-©JpM:/?F©2fi#T*9. *®7S>' 
mmVTWVyT* (Argelettl) £75? H->3 S 
(Bradshaw) C/D^-S^X *:/ If ^s^Jk 
7*r3- iKx>X x-XXX-(Proc. 

Natl. Acad. Scl. USA). 68, 2 4 1 7(1971)) lC«t 

[0 0 0 4] KScott)6ttV£X0NGF©7 

a-^tVXm^X. '7'>7.®TBcDNA7'f^7>J 
V>X/5NGF05^D-X>^l:«!»)Ufc » 
•f^*-(Nature). 3 0 2. 5 3 8(1983)) . S6IC7 



49HV6-3 1 7 5 8 7 

JW -^(Ullrich) SttY^XjSNGF cDNAfcTD 
-^tbTffl^T, t r-yyADNA»7'f^7 , J-^ 

6NGFafe^i7D-x>^u tommsimfrzm 

StLfcfc hNGFC075/KE?lJ^V^XNGF©^n 
t9 OXOffi^tt&WTi^t&^Lfc (^-f^V-(N 
ature), 3 0 3. 8 2 1 (1983)) . 
[00 05] 

WWWOHfcl-^tMD C©.k5lCt:r-NGFfi£7 
li^a-xi/^nTH***. ^*^thNGF^ 
• !|MBSn&8£ttaiA,i*fcK tr-NGFa<±# 

^etttbsn^v^aaroi^tbx. ^zx±tbxtt 

YtfXNGFtt#£m>TV>fcfc»i%*.Sn-5. 
[0 0 0 6] 

[USSftft-rsfc©©^] *56Wte«. tr-NG 
FS&ffl-fcgtSBttT. ffl&AS!t:r-NGF£$sg 

589m, (1) »ftl:6io->Xf-f>SlStU 
N**8fr 6»*.T$g 1 SBro->XT-f >8g£$fS4#B 
Oi/Xx-f >S£&#. »2SB©i/Xr'f>SSt« 
5 SBCJ'XtM' »3#B©->Xr-f >8 
£tff§6#B©vXT~r>8gia<, *n*nyxA-7 
FUGLTUSlSttftk r-WS^fiHf-(NGF)Se 

(2) ±B(l)ffi*©iii#£m>$£i fc 
hNGFgeSroftffl • 

[0 0 0 7] *KMfc*ttSt hNGFgaHtUT 

NGFt LTtt»«ll3*©*«l!ll&3fc© *>©*£&©*> 

5. t r-NGFiUTt*. &i£©&#WTltfcnfc 1 2 
0(@©75yK€WrS"b©*iJfSL,K BEthNGF 
SeStt. thNGFSaHS3-r't*iae : f€:^tr 

&ti<m±bttt hNGFsas-rftiit^ffsuvi. 

khNGF©Ar'f>tt.TB, 5?XA-7-f Pltel/T 
v>*#?*© 6 fiWS'Xx'f >«««*©, 7C©#'J^ 

^ H*«v>«aaR©73 ^RiB9ij*qEatfefe©)&t 

5/«©m 4S©75 7K^©Blft*W6n*. t 
Jt*»oT, RAx'f>tt±IBUfciH L «Pfc6ffl©i/Xx 
'f>SS^-r*t)©T*5. R73yK©#DntUT 

tt. 4>*< fbie©75yK*^inbTV>S"b©^* 
tfens. fe«fi)c75yK©>catUTtt 1 4>«<tt> 

lfl© t r-N G F«!ric7 5 J »*»*iBUTV»* t)©*<* 
Vf&tlS, RflsWS/K'M&B&tLTtt. ^&<t 
"blfl©tr-NGF«lS73/»*tM©75yKTB» 
SnT^*>b©*U|Sff&n*. tKNGFlC*S< it> 

i o©7 s y mmmvx^AT-'f >ic;mt*4>£< 
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3 UTtt. *fc<fcfel thN 
<tt. t hNGFtffl^1t(* ; tDv'-)*tg«)f,nT*5 

1(@W h h N G F#lfiS7 5 / LT V>£ Af-f > 
NGF<Dft»££fcfrfcV>IS9ttST'bJ:K gtfc«$! 

[0 0 0 8] t hNGF<D')>tj.< ifc HBtf)h hNGF 
«*7 5 J mmoj 3 / BS-eg&SnTtr>£ Af-f > 

icfctt se&5 nzmoom < t h m© t h n g f*? 

fiS73/K©S:iLTW\ thNGFWfttSSrfc&fcft 

WB0««Tt>j:v». g^$nsw©*«73yK©^ 
tL-Ttt. ->Xf-f >6W©*>oa»*tfsns. B&3 
*lSt(I©#&fiK7S LTS'XtM' >6W© 1 b<Di:L 
Ttt, 7X/X7*>K> 7;l^=>. £"J-». -fe'J 
>. A'J>fc£ta«gtfe>n£. B«$nfcgiJ(D75/K 
iLTtt. tttX\t. 7SV&W$8*14. **tt*sv> 

liSffiwjS-c. B&<*n*iw©7syisi«8&s£g 

St>?fe©£&#. ^«IClSBft$n*W©73/K 
*»7XA7^>KcDJi^tCtt, fi&anfcfct<D7S/ 
KiLT7X/t7*>. XU*->. A''J>, 7x-;l/ 
77-X 7**=>&i*#*tfS*lSJ&<, mz7M 

7=px 7**=»w*i/V». s«3nsw<D73/ 

tLTtf)V9S>. XU*->> n<-». 7x-;l'7 

?=x 7x/t?*>»a«i&tf&n**t, me?**; 
>wf*i/V». Baan*M©*iJS73 » 

T?**«^fcl4. B^tlfc»t©75yKtl/Ttt, 

»WF*U>. «*Sn*WO«|ft73/««<'fe'J> , C 
fc««6CI2. S&2Wt$>t<D7S./mtLT&. ^ 
^->, 77-X a-f->>. ->Xr-f X £01*3 

>, 7;M J r>. 7x^7*>R&if^f&n. *c 

;ty >-c*s»£fctt. &&t<ftit3bt<D7s.mt\, 
rtt, -fe'J>, n-f-». 7nv>. yy«». ys> 
>. 7X/t7*>Kfc£*UStf&n, Wc-fc»J>iWf*" 

>. JMW3>. 7;k=¥->. Xkt-X 
>. t'J>. D-f ^»Wf3;U>. ±E©fiftlC*V>T 
fit. 2a±©B**IWfcfTfcoT<bJ:W. KAT-f> 
fit. ±f3UfcttiO. Bft©2t3*fctt30!Wfi*. 



ftB8¥6-3 1 7 5 8 7 

[0009] KAr-r >&a&tzi±»\z\*. 

}f|pJftX&&t5Sft« (S i t e-d i r ec 1 edmu t agenes i s) J&iflUfl 
SIX*. K&ffittEflT&O, 7-*-X7« Wtf- 
(Lather, R.F.)fttt5?x<f • K- • U3y£(Lecoq, J. 
P.), 5>x*x-<y2 • X>i?x7 'J >jf (Genetic Engi 
peering), 7#tS y Jr^l/Xtt( 1 9 8 3^)$g3 l - 

son* fc«anr^*. ♦y^^i/sryHcsss 

n&*ft*»liXA • X5X(SBllM.)RtfXX • *7 
A( Gil lam, S.). yi^^ -X>v~7U>^: 
Bltm ^l^A^Xttd 9 8 1¥)3#, 1- 
3 2H, fc*3*VO>*. 

[0 0 10] KAF<>*3-FT*«!MfiHPttBi 

(a) thNGF©«JMe^©l4«*6&*l*«D 

n a u zfx i v** f ^-f t&s 

3 FX Xtt«^KJ;De:©3r J >t»^fe^<*7> 
?*>X • h U ^l/y h«fl*T6*«fc»l/T±ia^ 
7-fT-ttffitlW^"b<OT*§. fib, 3HPF>0tt 
075yH»#ftffl3l«X X««^lC t fcD7>'5 1 -fe> 

(b) DNA#U>9— KCiO^?-fT-t#ftS*, 
^aaEStt^xaziMfttteteroduplex) 

(c) iO^jRJCfttt'srarJIfrslttl-rft- ^lc, K 
Slfc $ n&«6fMit* 77-yDNA 

[0 0 11] *«MTffl^6nSb FNGFga®^^ 

*-f^V- (Nature), 3 0 3, 8 2 1 ( 1 9 8 3)£E« 
TftSn*t: hNGF«aR*a-F««6rrttBW 
Ci«tT*** ±ET#^n<5»tFNGFga«$3- 
. «^tFNGFgeg&3-F-r^DNA(D5' 
■^y^FSa-F-r^DNAtyD^^Fta-FT 

*DNA*aiBa**j:4:3Wi*i/K istf+jw?* 

^X, 77K »>X ^J:i;x9hiJ(^NGF(OS/^± 

ji^y^F, weu^-A<z)^^;^^F*j;r; 
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tt. tk 77 K *$«ktfX9MJ©N 
GF©7*P'<:7>r-*&£rt«gtf&tt*. J:E©£ffi©flg 

c. ffiogatt SNGFsaatoia^saiL/T^ 

JfcS-SS'&fc©'*, aa^^DxJ— t?-C«»rt-5Ci: 

[00 12] ±!B<7)thNGFgeeS:3-H-r*DN 
Aft££m>Ti»MJiSffl©t: hNGFgaff&S"^ 
*-£«fg-f*. thNGFgaE&SK* *-©«!« 
Cffl^S^^^-tLTtt. fll*.tfpBR3 2 2%&V 
-£©!§$#, SV4 OS'S*:?-, Si-Atfo-vM 
^X"^*-. VYXKM)\,7><<99-* BK'MJl'X 

^X. EB£-f;WX> #M'v&AX'M;WX&£©»>«j 
^VXS^^-tbTffl^SirtfcTtS. 3S«^ 

^^-iifflv^^nt-^-tuTtt. mmm-vmtiz 
-rsfe©^*ntfu-fnTt)j;<. e^tf. sv407 

Dt-?-, LTR 7"Dt-^-, ^^D?^-f>^ 

t-jk 3j?'jA^m©v^jK a^-a-ft^s^ 

All *l/*a7- ^D^x^Oiolecular Clonio 
g). 7 7#7MJ- 7Za7ik X7'J 
>if A-A- 7*7 HJ- (A Laboratory Mannul. 
Cold Spring Harbor Laboratory) (1982) iCfBttS 

[0 0 13] CWi'StUT^St&t hNGFga® 

^-cHoiB, -^cxLfflia, t^xci 2 7mm. 

T?XBALB/3T3fflffifc£*«fctfU>A**JMffl 

is. w^«-7«>xsp2/o^i*i*^ens. h«m 

(Graham)©^ («>^DDi?-( Vlrolory), 52, 4 
5 6(1973)) fc£*«*W6n5. &_b©J:5KL/Ct h 

ngf t-T&tt&znitthwmim &n 

[0 0 14] ±E©fcr«NGFgea$88Kf 

€:S)£lcKaS1t-&*fttl/Ttt, thNGFgBHB 

*A«Blc*V>Th hNGFgBHJBSi'S^-jotfte 

5. id*©tt£lc«, fll*.tfi>t Hn*KM7cB«(D 
HFR)»G^if©iii(i» *7 ^ 

+3.7- A-f ^ay-d.Mol.Biol.) 1 5 9, 6 0 1 
(1982)) StfJfflUTk hNGFga@©±«fiS«^$ 

->ft$nTV^fc©£fflV>i©*tffifiJT»<E). JBH<£ 



»a wtmm® (? a- » zmm ttmmt'Ato 

BttttTO. Vol. 5. No. 1 
1 , 1 9 8 7 (¥±tt)ICgB«S*lT^S. &#WlCtt, 

t hNGFgesae^i:ftics«-7-*-®fi^sffi 

-£fc hNGFgaSlfiTtN-^^^-tcft-ttTfiJ 

S© t r- N G F g SSfiG^ 1 1 fc fc |^-©^? 9- \Z 
«Aifri'«SaiC^A(co-lraosformatioo)bTt>a 
V\ ^n^©a«T-*-ttTli. M^tf^tFDi 
$Stg»3S(DHFR) yvhk*t-KMTX)i 
ffi . e. Bcogptfifc^Unxx./- 

;H6Ktt), oeoSe?(G4 1 8 »&)&£#*# €»n 
■6. Se»C. i©±5KUTS^V-j!j-Sffl^T#6 

[0015] ^©<fc5icLT#6nfci!i<feffl)}a£«*-r 

SIB, JgffiiLTU. fct^tfO. 5~2 0«©teJ6^ 
ltl?S£^tMEMJgia (-»)-< X>X(Scieoce). 1_2_ 
2 , 5 0 1 (1952)) . DMEMii (£-<DPx-(Vir 
ology), 8., 3 9 6 (1959)) > RPM 1 16 4 Ofcifi 
&*—)-)V 7*'Jrt> *<r<<il)V 7V~s 

X— >3>( J. An. Med. Assoc.), 1 9 9, 5 1 9(19 
67), 1 9 9«« C/D->-i»^X VtMX 
tV *7 X?X^'J*>h A-f^Di?*;^^ 
->> (Proc. Soc. Eip. Biol. Med. 71^ 1(195 

0))) ) fc£at$tf&n-5. pHtt*«i6~8-eab5©^m 

*LK «Stta««53 0 , C~4 0 , CT»l 5-6 0B| 

[0016] xxwum^nzt bNGFssm\m 
foto*iz\mm\z3Li$„ sgt-r*. mg^bhNGF 

8«?7xi>>*jsj!s&£©ga£ 

ttJW^trS*«^h7'f h>X- 1 0 0ft£©#ffi?S 
tt»*#trg«ist»ica8iiasss*-B-t©*. S-C>»K 

IC,fcrjthNGFgeH^tt±affiS#5m »5 
WijBWStffig-^lfclSHWWtlc.k o T«Bfi*«« L&© 
»*#«fc.kDkhNGFgaRfcS&±B?K£*t 

znmezmzm ^ns. tn6©±s»^»aiia^ic 

S^URikhNGFgeHSm «Sf*»Ctt 
B t «tt:»*i:^jiltJ8fe*£©S)l?«©S**]ffl-rs 

m mm> isn^aa. *JitfsDs-*'j7i"j 

;W75 Hy^«a*iltt!S:if©*tUT»^fi©g&?tl 

-a<!f©i*s«sfttts?ijffl-r^m mx.\im*y 

A*«fctf Cu J> *7A&f©^^^+k-h*7A. a 
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mmtW D-7 h??yj -(H P L C)tili<Dm& 

SttfcfcbT. 9 0X(T/»)H±OttgfflfcO. ae-ic 
tf£L<tt. 9 4X(w/w)ei±<D«£©fc(Dirftfcn 
5. RMStt. HPLC. SDS-PAGE. 

A^ffl^sn*. c:<D<k5K» thNGFseacows 

9 4*£U©fc©!Wf£U>, 
[0 0 17] C<D<k3!CLT#6nfc#8?reffl^&n 
•St KNGFSaSttgtt^T&D. ft^f <PK 6iH©-> 
Xx-OSSS^U N*S8a>6&*.Tf!lS@©vX 
x-f >8S£Sg4#B©->XTM>Sa£#. 3S2#B 

3#B® i/Xf-f >S* 6#B©->Xx'f >SSt 

®<D£5\ZLT® fctl* b h N G FgaHttft£¥W# 

bt«, A-f^3*;i/ 7>F A'-f+7^^*;W 
■J*}-— ?3Sa^ fr— ~>3 XBiocbem. Biophys. Res. 
Comiiun.). 1 5 5 , 4 8 2 (1988)lcE«3nT^<&X> 
If-f A-f A/7y-fe-f (E I A)*«JStf6tU>. &3©M 
i LT«. ^ 7 r- 'J E#«t&ffi8'8ffi ttMSfifcgBT. 
B*»iaSS^e. $it§J£, l 9 8 4^). yyb 
ilf?ffiSa*PC 1 2mm C7>-f> 'Jit- ^(Braio 
Research), 1 3 3. 3 5 0 (1977)) fc^lC^t-SWig 

It* 3 U >7-fe^;l> h 5 >X 7 x 5— tfStt©S»!i f 

[0 0 18] #5E9J©^J2n-^Vii#£««TSft 

(M, 9U-^ ty^» ?>)X, ^EJHE 

»K fV, 7"*), J&SKM. =7h'J. AK 7fc 

GCB. ta*&4£^*fc#»&g?J:<. MAB, 9ir 
^JC 1010 0 #g~ 1 1«£ 2 0 0 m 1~ 1 mlO&gftJfi 
*££tf7n>r>h©%£75>:r/X>KT?lfctT. W 
6 IC«&*£TIC 2-4 BW*£fc 5 13~ 7 Eft 

b. M*B7tr*TB. mmm&m®7 b*& i 2 b 

n*. #*nfc«tJiifljB. S». JaMSftftSttfcfitt 
&fflV>577w , xw , ^DVh^57^-TKaUfcH» 

*n*-r a c t \z j; o # u t> a-i-)v$i#.&mmz> z 
[0019] z<o^\zvxn^nk.mmt. tr-NG 

FgaHOftgEft^WfflJgjS^IesterD fnyf-Oif 



\Z%VZU&tLXm»ZZ\t1fl-VZZ>. CCOtri 
*fc hNGF©«ffl • j£fitttt«SlcJ:0rTt)ns*t. 
B. M*.BSft±fc#8£nfcfift. *5«fcim#±Kfil 

ste^s-a-fcte^sfflv^xt hNGFseesiffl5£-r 

[0 0 2 0] t KNGFgeg©fi9£#fcK*V>TfflV> 

mab, y;naT(M. 7«n-^y* cm. t7?o 

-X4B. •fe7TD-X6B(7rJl'- ; ?v'7 • 77-f> 
*3;&;Ht(XX-yX»)) . r*Xh7>W 
CM. t7?ryi'XG-7 5 > t77f?i'XG- 1 
00, t7rTy^XG-2 0 0(7T;K->7' 77 
^ >*3;*J ;Mt(XX-r >)!?)) ). #U7*UJV73 

CM, /K^-y;pp-3 0. AW*y;vp-6 

0, rUtVfrP- 1 0 O0t-1*9v H • 7*7h'J 
-X*tt(#H)K» . -t^a-Xtt^ CM, 7fcf-fe;Kte 
fc&H), -f*>55&-fc^D-x(M, i^x^KTS/x 
T^-fe^D-X, #;i'#*S<';*3MHr;l'D-X)) . « 

CM. #5X(M, flyXtiy 

H. 73/7;MMktf7Xi*. 73/7;p*;wj7Xd 

yH). ->U3>fr. X?U>S^IB (M, ^UX^k 
>«, tf'JX^l^Sm, -Y A/7-vt-<ffl7'U-h 
(M. 5C>!7tt(7 ; >v-//)S9)D , 4*>#&m® 

(M. ^Kfim-r^^sstsfii cm. jyn-n m 

RC-5 0(D-A- 7>H • A-Xtt(#B)§i). -tf^ 
*-7'2 2 6(/t-A5 i <yhti:(eSr J -f7)K)) . P«S 
tt»-f*>X«»SB CM, 7>/X-9-f h I R-4B. 
y->Xy^X3(^9^r5*;i/tt(*B)S)) } 

Ben*. ffl#ictfi#£«83tt*ictt, 

S$*6fflL.#-5*<. MA«, "fti8" , SS8#(1971 
^6 9 6Slda«3nT^«.7nA->7>ffi, ^ 
**-AT**fc Htttt&Wllf 6*1*. .fcOffi 

[0 0 2 1] gS®S)S6^S-&^tft^lC*B5gKS)i 

if*^B6n**t. »*$ffl^*©*WStVi. 

tf, 7JV*'J*X77^— I?. |3-D-#5* 
. hS/^— K. ^;Va-Xt*5'^-1?«?Sffl^*ilt)»» 

tftLTtt. a^oEjKrofcfflSfflV^ilitfTS* 
-tOMtL/TBfct^BS»t)3r;, n<i1rvf 
)V, -1??t;\ -H-S. V77^, r-^nni/ftif*^ 

(horseradish peroxldase)(HRP)iWf*UK *)V* 
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©Fab' (DTt-JV&ZmmtZltMZs hbfrCtb* 

\t&j}&tlT\i. 1***1'?— fcf©73/S«:fr 
l/TTM 5 KS£$AT*;i *•©£:<&»:: 

K«fl:£ffl^*;r£*<Ti!?. ff*L<ttN-(r-7U 
5 K^M-*^)-*? W = K(GMB S fcl&ftt* 

CO, P#£pHtt6fcl>l,8©K®8j<PT8)l OfcH 
U5 O'CWi&BTCfftl 0»^^L2 4NfraEJ£:$-tt'5^ 

H 7 . 0 © 0 . 1 M 'J >K«ffiffi!4i:^tf C,n5. r© 
V^ttSfifttl/Ttt, WAtf. t77T5/i'XG-2 

5 (7r;vv->7 • 7 7-f >^5*;wit(xx-T» 
m . aw *y;pp - 2 c/w yK-7i7h'j- 
xtt(*H)fi) fizmvznz. 

i©5«tt. P#£g«jS*T*?>0'CftV>l. 4 0t:©Ji 

Rg®«tl/Ttt. WA«, PH6.0O5 
oMX^l^i^S^EftK^r-Utf/vBSStJO. 1M 

vy&mmuzmvznz. c©<t^tctT#6.n 

A«. t7779i'XG-2 5 (7 7^-7->7 • 7 7-t 

>^T5*;i/tt (XI-7»fi) » /w*y^p-2 
H • 7#7 MJ-Xtt(#H)») fc£#* 

tf«*©»3B£fii#fcfi»*§£3tt*l:: 
tt, ^**vy-1f©«&CJPi;Tff^J:t)0^T€. 
Sfc. lll#&»©^*;k7;lorkF8. aa**K 

[0 0 2 3] *BB©aO£3Uc43tfS8^K8tUT 

ia^K*©«itaffis&tt*©«*±fl!^jfen«. * 
5£^©aajg*j*©«iti/T. mm#'<)vt*i'?-M 

*r. <D-.m&izmi<ftmmzMfc?'<2thNG 
£ti\z$imt®<Dnrz'vi>**i'*-iitmt kngf 

gaS^t#<!:©ie^S:lIUATEJ£:$tt*. d©*8«£ 



SlC^fctttftlt&tum Aft. Aft. ffiSSS 

©*m. »«ai8a^a*©»ffi«*fc«^© 

© : ®T^e.nfeRj£:*^lC^Jl'**v'y-tf©SH 
SDDA.. 4Ufc«|J|©i»36St,b<tta3taiasj9IffiT 
ZCtlzi;*) ±IE©Ef£4&4&©»*»tt£»*. 
<3> : ±ffi®~©©i8^«:Kfl)fi©t hNGF8ag©g 

© : *»lS©t hNGFSaRfcSfc#ff»*«r(»ft 

tiR)c^v»T#enitK)tgfcK li^^sssip 

Sfc. ffifchNGFgagtrifmiestern ^D-yf-O 
9 (W.N. Burnet te, 7^'Jr^*^ /Vf :Mr5X HJ 

— (Analytical Biochemistry), 112, 19 5(198 

dd Kj^thNGFgaMwt&a-fcSKfjffl-rsc: 

[0 0 2 4] filTICfestern ^Dyf-f >?©A#0"J& 
jpf. t r-NGFS0g^tfK«& < ftX.fcfsuple b 
uffer CU.K. Laenunli. *-f ^-(Nature), 2 2 7, 6 
8 0 (1970)5 ICSfcTS. £©«S, S7cSiJtLT2- 

C©S«Sttl 0 0*CT5»nflJa«iUfc©^, S^flcS) 
fc*tt*. «&fti)iLT«. gaStf<#irct*t>© 
*e.HTt>fi<. &#WI;:ttttAW:SDS£tir#U7 

lti#tt&*nTfcrj, 09A«. Burnette ©£8 (7 * 'J 
x-f*^ yWst-frSXHJ-Otoalytical Biochenist 
ry). 1 1 2, 1 9 5 (1981)) ttZtmW 5*VS. 

- h D -fe;i,D -XK© t h N G F £f&#mfri£Tfcai 

®mir7uy*>9Lft<D*,, ffil$t#EJ6€:ff5. » 
1 fit# t UTffl t r- NG F SfiSlrtfli: t l/tBftil 
«[Tt)«SUfct)©-Cfcm^ »fil/fcfe©©^ff 
SIK 9ay*>9®<0&l&&RKO)jk&tl,T 
tt, KR±©kr-NGFgeK*t»i^t|g^-ct.5 

*ftTfen«<6rT-bfi<. w^»fssi , riB4~i6^iyi 

Tfr5. ±82©^ltt«:Kl6:©©fe. »2JtftKi£:&ff 

•otta^te*t>©T*ntf<»rT'bfi<. wak. eat 
»*tis-&u&igG&£at$tf& n*. g«HBSi©A 

RP), 7^7J'J77X77^— tfftf*t*tfen<E>. 
» 2 ia#Efc©£# t LTtt® 1 ftmzm 2 ttft*tlS^ 

ffi. ±i2©S2tiiftE*£:©©%. ^fi&ffK -hD 
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r 

^¥6-3 1 7 5 8 7 



£. ±E®Westero ^Dyr^>ym #S5 0ng£U: 

hNGFgesrftntfttw*tpiiEr*D, a*® 

B©khNGF5BR<D/t>K<D«afc, «t&fttf)A'> 

aa4>75y«a^t«^-ca*-r*«^» iupac 

-IUB Commission on Biochemical Nomenclatur 

DNA :r**'>U*«IS 

A : 7t^> 

C :->hx> 

G : ^7-> 

T : 



A, 


Ala 


77-> 


R. 


Arg : 




N, 


Asn : 


7x^7*> 


D. 


Asp 




c, 


Cys : 




Q. 


Gin 




E, 


Glu : 




G, 


Gly 




H, 


His 




I. 


I le : 




L, 


Leu 




K, 


Lys 




M. 


Met 




F, 


Phe 




P. 


Pro 




S. 


Ser 




T, 


Thr 




w. 


Trp 


: HJ7h7r> 


Y, 


Tyr 




V, 


Val 


:/tU> 



0-D3 1-1 Ott¥lftl¥l 1JJ1 5B»6|fBttA 
XMfXffiU FO)fcgft#*tI FO 5 0 2 1 7tb 

2 S 7 B fcSfii ^«XK^R«4«X*tt*iBfWf 
(FR I)lCgf£#^FERM BP-2 6 74£LT3F 

[00 26] 

[Statin btfic, simk £#«£$tfr, *5593* 



fchaJfil«DNAcfc0^H$n^AEMBL3yyA7 
< 75>J- [*D>ry£(Clontecb)tU £*»»NM 
5 3 8fc«**tt&0%, &*^V-h±K:tt3x i 

>(77ytAtt, A-f#>K-N)±fc»Lfcfc 0. 
5N NaOH-1.5M NaCl*ttfc6»W«U 7 
7-yDNAft«tS-&fc«, 0.5M Tris-HCl 
(pH8.0)-1.5M NaCI*«fc6»«*l/ft:. * 

^>y5>*2xssc«awcjiu aft&sot, 2 

fc. Ktt C**U y ^(Ullrich, A. 
-(Nature) 3 0 3 , 8 2 1 (1983)) ©t hNGFfifc^ 
£##KUTt h0NGF£3-Ft* 5DNA(0. 3 8 
kb)£{fc¥£*£U :n*DNA7^U>^7h(-7 
#>y->a)*«V»T" PTg^Ufc<b0>£:/D~:/ 
<hbfc. DNA£H«Lfc74^*-fc. gM^D-? 

6 XSSC(1 XSSC = 0. 1 5M NaC 
1, 0. 0 1 5M£X>Btf-HJ£A), 5XDenhardt's, 
0.5%SDS, 2 0iig/*\&&V*n=PDNAm&* 
10JDl*T6 5t\ 16 BID, ftfiUfc. 7^ 
H-S2XSSC, 0. l%SDSi§&*T£i&T5 
»1*^3 0, 1XSSC, 0.1%SDS««*T, 6 
01C^6 0»«c»l/fe. ft#b£7^*-£8$$i* 

A j3LN2 1 1 3*0r-f«y-f X (Davis) 
j£(Davis£> C7H/t>XK • ;tjr?U7'*- xi*f 
4 $ 7s ( Advanced Bacterial Genetics)) .Cold Spr 
ing HarborLaboratory 1980)|CJ;D7 7-^DNA£$ 
abfeo JfcfcA.gLN2 1 1 3£SmaI <h Apa ITSJSr 
U khNGF»ft?S*trDNA(mkb)ft«Dffl 
U 7 f 7X5 HpBluescriptIIK(hr-a-2p-J;DW 
A)<DSnaI. ApalfiK&fcjfAU ^7X5 HpNGF 

p i o 7gs^. nxznitmcD&mimzi'-? 

K ( h~3 fcffl V>T&£ t fc JH 1 3 - Cg 
3) oaiKlfcfcg)) (BB^:E^S^D . 
tlfc«SBB^«^^^-(Nature) ( 3 0 3, 8 2 1 (1 
983)Kffi«2nT^*E*J<l:> SEn- 
fcHSLfc. ±ECD77-> ? A/9LN2 1 1 3 DNA& 
MmXBgUlvmV* khNGF££&DNA0rfr 

(i.8kb)£iWBLfc. ®mm<Dft&<<>;* 

. -pKSV-1 0(7r^V'>7)€:WIS»*BglIIT« 
: »rU ±E0khNGFfifcT££fcDNA0rfi-(1.8 
kb)tT4DNAU^-tfTSlSUfe. ^»S««€rffl 
VVTX$/xUk7 3 U (Escherichia coli)DH10^ 
Hfc&£fTK 7>tfi/U>Htt<O^H<E«»Olo 
(X*>xUk7 3 U (Escherichia coll)DHl/pM 
NGF 1 0 1) A^*Kbfe7 r 7X^ FfcpMNGFl 

o i tftZLftsmL. 

[0 0 2 7] 
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1 7 5 8 7 



mm bhNGF%8K??-g>«|jg(2) 

mm i rftztuffyzs. kpngf i o 7 G&m. 

BSSBcl I *s<fctf Apa I T«8rU fcr-NGF«£^£ 
§tfDNASfH-(0.8kb)^m«bfc. £©0.8kb Be 

1 I -ApalSm-ifc^S^^T^-SNl ffig 

2) , SN2Jffi£!gj_E2!#S3L*.fc 
ySN3 (BWgiBEWH) (0 5) ^ [0 
6L#H)t*fiSU T4DNA'J«— tfTaiKl/fc 
©•&. BglllT WSr-T-SCtlCfcoTO. 8 kb Hindi 
II-BglllDNASrK-iWtfcnfc. 77X3KpSV2 
-gpt ClHXVXCScieoce), 2 0 9, 1 42 2 (1 
9 8 0)) £8(I8»*E c o R I &HlndIii*CttWrU 
SV4 0^Dt-^-S^tJ2. 6kb EcoR I -Hindi 
IIDNA»rH-&*«Lt. &fc:77X3KpMTVdhir 
WW ^-(Nature), 2 9 4. 2 2 8(1981)) p 
olyAtt»l««££t!l. 6kbBgIII-EcoR I Brtf-S:* 
Bbfc. ±iB»SV4 0 7d 2. 6kb 

EcoR I -HindlllDNAffM-. t r-NG FfiG^ 
tf 0. 8kb HindIII-BgIIIDNA»tM-*«tl/polyA# 
Jn®«£-&tM . 6kb Bglll-EcoR I8rfi-£T4DN 

7 a 'J (Escherichia coli)DH 1 ©J&gte&£frK 
7 > b-> 'J >Mtt0»MElfeft (X->x U 1 7 3 'J 
(Escherichia coli) DH 1/pMNGF 2 0 1) 
»bfc77X5 H&pMNGF 2 0 1 
[0028] 

##«3 b hNGF§B8l'S??-©a;%(3) 
##taj2T^^nfc^7X3 FpMNGF 2 0 l&Hind 
IIiTiaiSrU DNA#'J/7~tf Klenow77^> 
KS>SIC«fc»3¥^bbfc©^, BglHTWSrl/tttO. 
8kb DNA8fM-S»l8Lfc. -#77X3 KpTB 3 9 
9 (»Wra6 1 - 6 3 2 8 2 fcE«)£EcoR I T«J8r 
KLenow7 7?;*>hE>&l£«k9¥»fl;L&©-&, 
BglIir«)»fUT»3.9kb DNASrJtfcUfc. Ift6 

2 O© D N ASiM"* T 4 D N A I) #— tfKJSKJ: 0 «tt 
fcU 79X3 FpTB 1 0 5 4*#fc. AAX 
*-DHFRcDNAS#-r*75XS HpTB 3 4 8 
(mm l - 6 3 2 8 2fcfB*)£Cla I T«JBr87Jl' 
*'Jtt7*X7 7*— fefCffiSU ClaITM»0rl,fcp 
TB1 0 54«fcO»IB«»$nt2.4kb DNAWrfr 
(MnL VLTR, t r-NGF(hNGF)fifirF\ fcitf 
SV4 0DNAfi*X77-fX #»J (A) ftiD 
««££&) ifiSLT. T4DNA'j3(f— trR«?tJ: 
0 thNGFESE'S^-pTBl 0 5 8§fl|&L& 
(WtUlXfB&m). 

[0029] mm cHomm<omwm 

7 7^3 >->*-MDi&6 cn)»C 5 **M&jeifiiffi££tj 
AA1 2J8J&£A*U AAX^-DHFRCHOtfflBS 
*3 7t:-C-«fe«*Ufc. d©»te(7X10 t 
ffl/x^S/->a)*. S&JSmT#e>nfct ^NGF5e■ 



§|'•<^r*-pTBl 0 5 8(1 0/ig)£ffl^T77AA6 
©#i£ (7-f nn-7-(Viro!ogy)52_: 4 5 6-467 
(1973)) lCftoTJ&fHE8L;fc. 4^K3 7"CT«8 
ffi&fcJ8SHCft;tTig«£]B!tt;t. 2 5 56 

S«T^i&iSloifS*«J:r/3 5 tf g/ml©7n U 
^•y3&gMEMJ§JfiT«#*.£frDT. B^WS 
««JfiTSS*iR!^5ti(i!)2~3iamSe(C. DHFR* 

[0030] mws %aeatt©£o-=>7js.fc 

tftr-NGFBe?©%gl 

#5t«4T^fc^ae»ifflsa©f o-->7*> aa© 

^(WS.tf'JSxs/F 7-f'Ja-X3>^)lC«et)T 

ffttv*. «J5e^(fD->ftsn&'b©)CHo-D 

5. CHO-D4 2*«kt;CHO-M3 6*#it. *D 
-->y»7«tt. &f D->Mt, 5X^teiejfii 
ffl. 3 5tfg/ml©7ny>. 5 0ID/nl^X->U>* 
it; 5 O/xg/nlXM^r-v-f -»S§tf^Ky3 
3fe^MEM«*tcT®SLfc. ^WlsnfcSi'n-xz) 
8MStt'J>7D7^ yS'aC**. MB«>»8 0«3> 
7»X>H;:&^fcB$. SrU^JftchXftLT. 7 219 
Hl*«ft. «S±«f©NGF*E I A K-'J>#- 
|t; W:t*3*;i< /t-f*7^J>** 'JD— 3 
SaX^r— v-3 XBiochei. Biophys. Res. Comnun., 1_ 
5 5 , 4 8 2 (1988))) TfcSbfc. tr-NGF£gS 
©SSV^n->S«lfcjSf. &*5. Mtta*S*v«> 

* n c h ow)e©«s±micttN g f \mta s n«t*>o 
si 





NGF(ng/ml) 


CHO-D5 


1 10 


CHO-D4 2 


39 


CHO-M3 6 


24 



£u©fs**>&. hhNGFfie^&H^witisars 
cHOMBattKae^sr-^egc^s-r* co sfflsa* 

0 fc£S© t h N G F £4Sf<5 d t*tTS* H t *t« 
[003 1] 

##096 bSNGFag&CHOfiaaBfe 
^!6M3 t^S©*ffi-C#&n&JgSteiftft:CHO-D 
3 1S1 0nM^>M^+-fc-KMTX)^tr7)^ 
V 3Bfe2MEM( 5 X^fl&yEjfilfl» 3 5 <rg/nl7a >J 
^tr)lrTtt*Ufc. C©*D->ii, C©«|fi©MT 
XTttiE«^JijaSr*tfc©T, MTX«ffi£10 0n 

1 uMttS t^*©fflS*'5E« t fc*t, 3 ~ 4 0 \tm 
§S:froTe8€Rtt*t 1 0'fi©fflES0»S©ai 
»*t3D^-«lcl8»«liUJi)/i:. cn6©fflfi*t+ 
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17 5 8 7 



XMTX«^*ft^««KfcRbTiB***»«llftL 
ft©*, 1 0/£MMTX#«Tfc**LTt>jE#fciW« 
Lfto uO10/xM MTXI^Wtt«>CHO-D3 1 - 
10MKIFO 5 0 2 1 7, FERM BP-26 
7 4)ft##«5tHi;*ftr«flb&tC^. 4mg/l 

[0 0 3 2] ##W7 fchNGF(^m« 
#*W6T#6nfclHB<*CHO-D3 1-1 0$ 5% 
^KJIElfLtt, 3 5ng/il^DU>, 5 01U/ml^i/ 

3 0^ 7HW**fc**Lftii:*, *JA 
*fc2. 4ng/l<Z>t hNGFtfjmsnTViSCfctfE 

2. 2lfc:APMSF£g»8ffi0. lnMK&*«fc5fct6 
JqU 0. 2N»»TpH6. OCffiEbfeO'&ttbJHI 
Lfc. »6n&±i«ft0. 1MU>MHHKpH6.0 
- IbM EDTAWflSftait&S- Sepharose #7 * 
£2 IU*Aa!khNGF©»H©B» 



»A(2. 6cmx 1 4cm)l;:!RSfStt* 0.1M'J>Kffi«ffi 
pH6.0-0.15M NaCl-luM EDTA-10 
XjfU-tn-^TftjU/fc©*, 5 0dM Tris-HC 
1 pH7.5-0.7M NaCl-lmM EDTA- 1 
OXyy-feD-^TJBHll/fc. khNGFftdtT79? 
->3>£ft*. y-f77D- feM^-f^YMl 0, 7 
5 3>tt)T»3 0ffl»C«*b&, f§&n&»»*£2 
OnM Trls-HCI pH7.4-0.5M NaCl-1 
DM EDTA- 1 OXyU-tD-^-CTSftd-frfcSep 
hacryl S - 1 0 0 HR(2 0 0ml, 1.6cmX100c 
■)T?y^5i8Ufc. t hNGF££tf75£x3>£& 
»-fe>hU^l/sr^l 0(753>tt)T»10ffilC»« 
Lfc. ft6n&»«*«a*HPLCk:*^ thNG 
F§»fibL -ratoft, Asahipak ODP 

-5 0(10.0nHDlDX 2 5 0mmL)^^AIC75nt, 0.1 

X h y 7/M-nlMkedtrO - 9 o X7-fe h~ f> y jmb 

««43ElC*it* thNGFW«Wftl.2«(75y 
•»«T±0)S»&. 2 SD 

s - # u 7 * u *7 s Hy^««*ft* ±raffiH p l 
ccoieft, #i&nfca»^a!khNGF(Z)W«tt9 4x 

[0 0 3 3] 





ttft 




£t hNGF 






(ml) 


(mg) 


(mg) 


(X) 




2,200 


11.000 


5.3 


100 


S-Sepharose 


4.5 


24 


5.0 


94 


Sephacryl S-100 


2.5 


3.7 


4.7 


89 


3W8HPLC 




1.3 


1.6 


30 



C 5 UT* enfc«KSiB€ 1 6 X# 'J 7 *'J JV7 5 H 
yjMMMfcflW. fiJfefiSffofctC*. 1 3*D 

4 X^*^3-;HS*S& 5 . 7 N£K 
*3 75ySfi« 



HD*^m 8K£lifc£U SSSO.O 
2N8RICjg«?bT75/K#«T&£igL&. *©*S* 

[00 34] 



7*ye 




Sift® 2) 


Asp+Asn 


1 3.0 


\ 1 3 


Thr 


9. 7 .~ 


: 1 0 


Ser 


9.2 


1 1 


Glg+Gln 


6.6 


6 


Pro 


2. 9 


3 


Gly 


7, 3 


7 


Ala 


6.9 


7 


Vai 


1 2. 8 


1 3 
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Met 


2. 1 


2 


I le 


6. 1 


6 


Leu 


3. 2 


3 


Tyr 


2. 3 


2 


Phe 


7.3 


7 


Lys 


9. 1 


9 


His 


3. 9 


4 


Arg 


7.3 


8 


Trp 


3.0 


3 


# «■ 




120 



1) Asp+Asn£l 3<bUTfrgl,fc. 

2) t r-NGF»£T©8SE?WS««l,fc75/Bt 
EJW>6W|tl/fc. 

)i*J. Ullrich e>tt^X0NGF<L©JttSf^e>. t r- 
NGFtfl 1 8®<D75/K^ea5t«l^tT^S 
(^^-(Nature), 3 0 3#, 8 2 1 H0983 
^4 NSttTS/KBH 



m) . «athNGF05N*«75yKfi^J^ffiy 
Of-f>v'-'b->i}--(77 r 5-f F/HtJ/XfAttt 
fJM7 0A)««UTft)llfc. ^<0jg«*^4IC* 

•r. 

[003 5] 



Residue pinole tlZ>73./8MF\ 



1 


Ser 


6 0 5 


Ser 


2 


Ser 


495 


Ser 


3 


Ser 


3 84 


Ser 


4 


His 


7 8 5 


His 


5 


Pro 


7 0 5 


Pro 


6 


He 


767 


I le 


7 


Phe 


8 2 9 


Phe 


8 


His 


34 1 


His 


9 


Arg 


700 


Arg 


1 0 


Gly 


425 


Gly 


1 1 


Glu 


478 


Glu 


1 2 


Phe 


5 1 7 


Phe 


1 3 


Ser 


97 


Ser 


14 


Val 


467 


Val 



15 - Cys 



1 6 


Asp 


297 


Asp 


1 7 


Ser 


58 


Ser 


1 8 


Val 


392 


Val 


1 9 


Ser 


7 3 


Ser 


20 


Val 


476 


Val 


2 1 


Trp 


95 


Trp 


2 2 






Val 


2 3 


Gly 


166 


Gly 


24 


Asp 


179 


Asp 


2 5 


Lys 


24 5 


Lys 
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ft&B¥6-3 1 7 5 8 7 



26 


Thr 


74 


Thr 


27 


Thr 


1 02 


Thr 


28 


Ala 


1 79 


Ala 



WNt hNGF 2. 9n nole£#«rfcJilv>fc. 
[0 0 3 6] tH7?>»* CNatita e>, 
trf /t-f^5^hU-(J. Blochen.), 5 9, 17 
0 (1966)) TP8^ttSbhNGF(OC*«7^yKtt 
77r>Tfeofc. PAG^S^fia*S!lft(9fKea 
«a*»^tl, 1989*0 TH'* 

^enrcfchNGF^M^«pH9-i or 

v£XNGF( Collaborative Research locor 
porated XbZtltfflimVT&vti:. U* 
-^(Brain Research), 1 3 3, 3 5 0 (1977), 
^•J^>^;P -feJP U *- ^(Experimental Cell Res 
earch), 1 4 5, 1 7 9 (1983)fc <fc tt*J*-1r)V 

-a-Dij--fx>X Ui^-^Oournal of Neurosci 
ence Research), 1 7 , 2 5 (1987)tC|E®$nT^^^ 
PCI 2m&OWU%fe<OW& (neurite ou 

tct^Z, Hfifc hNGFteY*X2. 5 S-NGFO 

A^tDy- (DevelopnieDtal Biology), L 
1__1, 6 2 (1985)tB«$nT^6*ffitav^ -7 h 
UE0^&«#£ffli<dorsal rootganglia ; DRG)lC 

b hNGFtt#fiSffi»8as(DRG)S*<Z)#|i»JBO 

[00 3 7] 

fit hNGF (5 3 Oj*g)fcO. 2nl0O. 9XNaCU8 
*t0. 8ml<D0. 0 1M HClfc*»*T**L&. i 

13 15 20 
S-V-C-D-S-V-S-V 

be#j-2 



*21©J8«©pHtt2. 2Tftofc, CniCfiftitTl/50 
lDig/Dl^^^>'>(Siginaa)Sgffi$rl 
0.6ulftJAT, 3 7t:T2 2«flHE*S«fc. 
9 5 0fftl*8XU 5 0(tlCD2 5 0nMU>Baff« 
(pH6. Otm^TKJStffiL&fc^S^^i/^iBft 
t^>lBfc«*HPLCfcftb, 
Strife. TSK-y;i/ODS- 1 2 OT^J 
5A(*V— tt, 0.4 6 X 2 5cm)£ffl^T, 0.0 5X 
TFA(A)fc<fctf9 9. 9 5%7*feh-hU;U0. 0 5% 
T F C ( B ) ®fi&tt £ «Ttf>i§ffl y □ y 5 A iCfto TSS 
L£. %gttlnl/iln, «ffittfttt2 2 0ui«J:tf2 
8 Onm. 



*■<*» 


XA 


%B 


0 


98 


2 


i 


87 


1 3 


3 5 


73 


27 


40 


40 


60 



^'»fifc*5 0/iMCl OOnM DTT&& 

yDx-f >*-jrx>»- *ffl(AB ia)73/MB>l 

[0 0 3 8] *©I8*, HttttTK5«flESII- 
1, EM- 2, *itfEW-3***» *^3fi©yx 



65 



54 58 60 

F-E-T-K-C-R-D-P-N-P-V-D-S-G-C-R- 
70 73 

G-I-D-S- aeaanBaHrae) 

EH- 3 

102 105 . "110 ? 115 

I -R- I -D-T-A-C-V-C-V-L-S-R-K-A-V- 



R-R 



120 
-A 



(B*«;BaHW7) 



&\Z> C©^5 1 H(2 0 6 0miiol)&«JETK«»«;H 
Ufc&O. 3mltf>5 OflMK®* MJ * A (pH 6. 0)ll» 
Dllt C(Z)fi5l«IC0.4 8wg(14pool)0^-^7^ 



'»(»3tjffi*X^(*))^finAT, 3 7t:T2 0«ffflR 
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0 100 0 

1 97 3 

2 5 82 18 
30 60 40 

3 1 100 0 

ffl<D7^*>h(77^*>h-l, 77^*>i--* 



*2, 75^*>h-3)£@£u *n^nj&*tufc. 
7^^>h-K 7^y>>h-2, k&'ayyy* 

>h-307S/*«7a/KE?J£*mUfco -£0|g 

[00 39] 
[*5] 



IK 

1 
1 


T^RCpnol) 


pk a fans 1 1 1> foe ^ 


75*7 


2 


7al(43)Tyr(43) 


Glu(78) 


Asp(70) 


3 




Thr(45) 


Ser(8) 


4 


Asp(43)Thr(28) 


Lys(62) 


Cly(47) 


5 


Ser(17) 






6 




Arg(78) 


Arg(27) 


7 




Asp(49) 


G1K24) 


8 




Pro(33) 




9 




Aso(31) 








Pro(ll) 




* 


S««-y-c«»-D-S lT 
1 


1 


I 

yi tt_(;iii 



©ffiBli, Cys^-Cys", Cys"-Cys ,l >«*J:t;Cy 
« ,, -Cy8 , "T?**tlSi&Snfc. il©S>;UW7^ H6 
^fi«SJH9LK*'r. Sfc. bhNGF©7gyft 
^_S9Ja:8E?!l»^9lC*-r. 

[0040] 

ftb hNGF#'J jm-t^ftftPfEg 
##W7T#e>nfct hNGF&Ribi Adjuvand (RIBI 

lmtUDochem. Res. Inc.) t£<Mi$L, ^(DM-ufaS: 
->^(-a-^-7>H*7-f K #Btt 1.5kg, 
IDWfftS&TfcffiStixfc. -E£0©bhNGFSSS 



Sttl OOtigTJb-pfc. &»1 O0«ldHfiCDt hN 
GFtRibi Ad)uvand(RIBI Iamanocbem. Res. \nc.)t 
<omti&Z®C<ir**\zs~7®mLiz. ±E©J:5 

NGF£ftM£TSEL I S ATfflfctfcfc*, iS^tft 
*ffi(8@ ; 1 6. 0 0 omaWibZtXtt. ±tB©ta]fo 
ffi[&7*D'r'f>A-Sepharose (Pharmacia Fine 

ChemlcalsCo., Ltd., Sweden 0. 2M NaCl££tJO. 

lW)>&mm (PH7. 0)T¥«fcLfc*7A(lB 
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tM%#65Tjgffll/fc. ) ICcfcQfllSSU JSkhNGF 
[004 1] 

%MM2 E I A&£J8V>fckhNGF<P%a 
9 6 ?x;KD#'J X^U>V-f £ D$"f 9 -IV— h (F 
alcon Co. t Ltd.,DSA)^!S0lllT#fel 0 0 ug/ml<Z> 
ffikhNGF IgGB#fcl 0MlTo^atSMT2 
ftWJfiS, IgGB#£^-f 0U9<9-^fV-Y\Z¥i 
g^tffco CKB^-hfcO^M NaCI, 0.1%B 
SA, 0. 1 %NaN3^3^t;iiDM MgCh££tf0.1 
M Tris-HCl buffer(pH 7 . 6 )T, 2lHl«crp^ 
ft t HtbuffcrftUPAd 3 0tfl/Ox;WajftT2« 
BBV^fc. *lCX*>*-KthNGF*£Ott2 0jx 
I tax., ^mT4^W«)o<0^fitfca±ISbDffer 

G F I gG&( 3 5 ng/ml) £ 3 0 u 1/tf XJHjfl*> - 
&4t:T8SU ±BEbufferT2[Iffi#Lfc. ffikhN 
GF IgGB»©K**>9'</Mi HSU. S.-M., Rain 
e, L. and Faugen.H. Use of avldin-biotin peroxid 
ase complex (ABC) in immunoper oxidase techniques: A 

comparison between ABC and unlabel led ant ibody(P 
AP) procedures. J. Histochem.Cytochem.. 29(4), 577 
-58O(1981)0»ttftJBV>fc. *IC3 Qil\<D7,WJV 
7\Z*s>-B-V-Uy9 hisP-V complex 

lttmS*?Ul/&ft ±|2buffer T3 0ft#U 
fc. Ml 6 OmMtfM-methylumbelliferyl 

- j3-D-#7£ h^jf-«ft3 0 u ljDASfiTMRf 
K-f>+rL^-hL, 1 3 OtfK&O. 1M glyciue-N 
aOH buffer(pH 1 0. 3)£toATfi*«#Jh31*fc 
ft. Fluorometry fc«fc DMftiSK (Excitation 3 6 On 
b; Emission 4 5 Onm)&il5£Lfc, ##flI7Ti#e>n 
fct hNGF&ffl^TdOE I A&ffr>T%ttW£&m 
\m\ 0\Z*t£5\Zteilto H<0ft«*6*E I Ate 
TKlPg/2 0 Ml/weligffijgcot hNGF£tfcffiT 



[0 042] 

siM3 a* g)«ifea^N g f (offlgfeg)it& 

SKffl 2 fc* £ nfcft k h N G F I gG B» * Jfl H & E 
IAffilCctO. S>ira)Sl^fi*NGFW«ilHtt^it«!^ 

NGF0>WPifi«fc#». 01 1 ft. Bl 1 * 
5, tJWyK "\tf**NGF0JHK: 
ftftXttttWttT-TftJli^^ofc. HI ltt, *J6 
fl 2 T?§ & ttfc#f£9Jcofii khNGF#Ufn - * JWK 
ft&ffl^fcE I AI:A5|*ONGF08?M*S 
1\ 01 lfcfcHT— •— ttkhNGF©. — O-tttf 
yNGFCO, -A-£a<feofc9l^ ; ty hNGF 
©, -A-ttTtfXNGF(D, — □— fcgKfcofcWtt 

ah (3^7) «NGF©is***n'6ti*-r. 

[0043] 

[fg$tf>2!l£] *»W«*khNGF«IWtLTJH^ 
fc5x#£#£tf, khNGF£sa«T*afc»;iG># 

Fottas-afietfetcJ:*^ &&<n n g f ^hssstsu 

JTrSJlfctfTS*©"?, kh©flc?K^«a»*<7)NGF 

[0 0 4 4] 

6B#J#^ : 1 
EaKDftS : 9 7 2 



E#I0)SS : genomic DNA 



£4&£ : k h 



CCCGGGTTAC GCCTGTTGTC CCGGTATAAC CAT 
TGCTAGC ACACCCTTTC CCTCTCAGAA 60 
GTGCCCCGGT TTGAATGAAA CCTCTTCGTG ATC 
CCCTTGG GAGGTCAACT CTGAGGGACC 120 
CAGAAACTGC CTTTTGACTG CATTTAGTAC TCC 
ATGAAGT CACCCTCATT. TCTTTTTCAT 180 
TCC AGGTGCA TAGCGTA\ATG TCC ATG TTG T 
TC TAC ACT TCG ATC 



he Tyr Thr Leu lie 



5 

TTT 
CAC 



CTG 
TCA 



ATC 
GAG 



GGC 
AGC 



ACA 
Me t 
Th r 
1 

1 0 

ATA CAG 
AAT GTC 



GCT 

Se r Met 
Al a 



230 
Leu 



GCG 
CCT 



GAA CCA 
278 
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Phe 


Leu 


I 1 e 


G 1 y 


I 1 e 


G 1 n 


A 1 a 


G 1 u Pro 


H ! s 


Ser 


G 1 u 


Ser 


A s n 


Va 1 


Pro 










1 5 








20 










2 5 








GCA 


GGA 


CAC 


ACC 


ATC 


CCC 


CAA 


GTC CAC 


TGG 


ACT 


AAA 


CTT 


CAG 


CAT 


TCC 


3 2 6 


A 1 a 


G 1 y 


H 1 s 


Th r 


I 1 e 


Pro 


G 1 n 


Va 1 His 


Tr p 


Th r 


L y s 


Leu 


G I n 


H i s 


Ser 








3 0 










3 5 








4 0 










CTT 


GAC 


ACT 


GCC 


CTT 


CGC 


AGA 


GCC CGC 


AGC 


GCC 


CCG 


GCA 


GCG 


GCG 


TAT 


3 7 4 


Leu 


Asp 


Th r 


Al a 


Leu 


A r g 


A r g 


Ala A r g 


Ser 


Al a 


Pro 


Al a 


Al a 


Al a 


I 1 e 






45 










50 








5 5 












GCT 


GCA 


CGC 


GTG 


GCG 


GGG 


CAG 


ACC CGC 


AAC 


ATT 


ACT 


GTG 


GAC 


CCC 


AGG 


4 2 2 


A 1 a 


A 1 a 


A r g 


Va 1 


Al a 


G 1 y 


G 1 n 


Th r A r g 


A s n 


I 1 e 


Th r 


Va 1 


Asp 


P r o 


A r g 




60 










6 5 








7 0 










7 5 




CTG 


TTT 


AAA 


AAG 


CGG 


CGA 


CTC 


CGT TCA 


CCC 


CGT 


GTG 


CTG 


TTT 


AGC 


ACC 


47 0 


Leu 


Phe 


Ly s 


Ly s 


A r g 


A r g 


Leu 


A r g Ser 


Pro 


A r g 


Va 1 


Leu 


Phe 


Ser 


Th r 












80 








8 5 










90 






CAG 


CCT 


CCC 


CGT 


GAA 


GCT 


GCA 


GAC ACT 


CAG 


GAT 


CTG 


GAC 


TTC 


GAG 


GTC 


5 1 8 


G 1 n 


Pro 


Pro 


A r g 


G 1 u 


Al a 


Al a 


Asp Th r 


Gin 


Asp 


Leu 


Asp 


Phe 


Gl u 


Va 1 










95 








1 0 0 










1 0 5 








GGT 


GGT 


GCT 


GCC 


CCC 


TTC 


AAC 


AGG ACT 


CAC 


AGG 


AGC 


AAG 


CGG 


TCA 


TCA 


566 


Gly 


Gly 


Al a 


Al a 


Pro 


Phe 


As n 


Ar g Th r 


Hi s 


Ar g 


Ser 


Ly s 


Ar g 


Ser 


Ser 








1 1 0 










1 15 








120 










TCC 


CAT 


CCC 


ATC 


TTC 


CAC 


AGG 


GGC GAA 


TTC 


TCG 


GTG 


TGT 


GAC 


AGT 


GTC 


6 14 


Ser 


H i s 


Pro 


I 1 e 


Phe 


HI s 


A r g 


Gly Gl u 


Phe 


Ser 


Va 1 


Cy s 


Asp 


Ser 


Va 1 






1 2 5 










1 3 0 








1 3 5 












AGC 


GTG 


TGG 


GTT 


GGG 


GAT 


AAG 


ACC ACC 


GCC 


ACA 


GAC 


ATC 


AAG 


GGC 


AAG 


662 


Se r 


Va 1 


Tr p 


Va 1 


Gly 


Asp 


Ly s 


Thr Thr 


A 1 a 


Th r 


Asp 


I 1 e 


Ly s 


Gly 


Ly s 
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1 4 0 


1 5 0 








1 4 5 


1 5 5 




GAG 


GTG 


ATG 


GTG 


TTG 


GGA 


GAG 


GTG AAC 


ATT 


AAC 


AAC 


AGT 


GTA 


TTC 


AAA 


7 10 


Gl u 


Va 1 


Me t 


Va 1 


Leu 


G 1 y 


G 1 u 


V a 1 Asn 


I 1 e 


Asn 


Asn 


S e r 


Va 1 
1 6 0 


Phe 


Ly s 




1 6 5 










17 0 






CAG 


TAG 


TTT 


TTT 


GAG 


ACC 


AAG 


TGC CGG 


GAC 


CCA 


AAT 


ccc 


GTT 


GAC 


AGC 


7 5 8 


G 1 n 


Ty r 


Phe 


Phe 


G I u 


Th r 


Ly s 


Cy s Arg 


Asp 


Pro 


Asn 


Pro 
1 7 5 


Va 1 
1 8 5 


Asp 


S e r 


1 8 0 


GGG 


TGC 


CGG 


GGC 


ATT 


GAC 


TCA 


AAG CAC 


TGG 


AAC 


TCA 


TAT 


TGT 


ACC 


ACG 


806 


G I y 


Cy s 


Arg 


G 1 y 


I 1 e 


Asp 


S e r 


Ly s His 


T r p 


Asn 


S e r 


Ty 




1 9 0 






1 9 5 








200 


ACT 


CAC 


ACC 


TTT 


GTC 


AAG 


GCG 


CTG ACC 


ATG 


GAT 


GGC 


AAG 


CAG 


GCT 


GCC 


8 54 


Th r 


H i s 


Th r 


Phe 


Va 1 


Ly s 


A 1 a 


Leu Th r 


Me t 


Asp 
2 0 5 


G 1 y 
2 1 5 


L y s 


G 1 n 


A 1 a 


A 1 a 
2 1 0 




TGG 


CGG 


TTT 


ATC 


CGG 


ATA 


GAT 


ACG GCC 


TGT 


GTG 


TGT 


GTG 


CTC 


AGC 


AGG 


9 02 


Trp 


A r g 


Phe 


I 1 e 


Arg 


I 1 e 


Asp 


Thr Ala 


Cy s 


Va 1 


Cy s 


Va 1 


Leu 


S e r 


Arg 




2 2 0 










2 2 5 







AAG 



2 3 0 
GCT 



GTG AGA AGA GCC 
CACGCTCCC TCCCCCTGCC 
Lys Ala Val Arg Arg Ala 

240 

CCTTCTACAC TCTC CTGGGC CC 



2 3 5 

TGACCTGCCG 
950 



9 7 2 



[0 0 4 5] E#J#*t: 2 

mm<D&z : 3 7 
mom : m 

jg^ft : — 

AGCTTGCCGC 
CTCT 

[0 0 4 6] &mn: 3 

S2#J<Dg3 : 3 7 



CACCATGfCC ATGTTGTTCT 



ACA 
37 



E#KDS£:£iSDNA 
Simom : 7979- 



GATCAGAGTG TAGAACAACA TGGACATGGT GGCGGGCA 



37 
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xmm<D&z : 2 0 



[0 0 4 7] Efl## : 4 * h#Dy- 

m<D&Z : 1 2 S^COffiS : -&J5SDNA 

E#|0>i! : : 7^7*- 

: -*« * 

CAGATCTGGG CC 
[0 0 4 8] ffi^J#^: 5 
ffi#l<D&$ : 8 

E»S8 : H 
■91: 

Ser Val Cys Asp Scr Yal Ser Val 

5 

[0049] e m 

Phe Glu Thr Lys Cys Arg Asp Pro Asd Pro Val Asp Ser Gly Cys 
5 10 15 

Arg Gly He Asp Ser 
20 

[0050] mmn: 7 ★ F#DS^:B»R 

m\o&% : 1 9 mmwm : f 



He Arg He Asp Thr Ala Cys Val Cys Val Leu Ser Arg Lys Arg 
5 10 15 

Val Arg Arg Ala 

[0 0 5 1] $tmm: 8 *h#Di;-:if[«tt 

mm&z : 1 5 momm : f 

B5W!>S:75/B * 
E?0: 

Ser Ser Ser His Pro He Phe His Arg Gly Glu Phe Ser Val Cys 
5 10 15 

[0 0 5 2] mm : 9 Mtfav- : 

B2#itf>g3 : 1 2 0 EflOSSi : F 

E»*>$!:7S/K 

E*H: 

Ser Ser Ser His Pro He Phe His Arg Gly Glu Phe Ser Val Cys Asp 

5 10 15 

Ser Val Ser Val Trp Val Gly Asp Lys Thr Thr Ala Thr Asp He Lys 

20 25 30 

Gly Lys Glu Val Met Val Leu Gly Glu Val Asd lie Asn Asn Ser Val 

35 40 45 

Phe Lys Gin Tyr Phe Phe Glu Thr Lys Cys Arg Asp Pro Asn Pro Val 

50 55 60 

Asp Ser Gly Cys Arg Gly He Asp Ser Lys His Trp Asn Ser Tyr Cys 
65 70 75 80 

Thr Thr Thr His Thr Phe Val Lys Ala Leu Thr Met Asp Gly Lys Gin 

85 90 95 

Ala Ala Trp Arg Phe He Arg He Asp Thr Ala Cys Val Cys Val Leu 



12 
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100 105 
Ser Arg Lys Ala Val Arg Arg Ala 
115 120 

[02] \X. ##«lTft6n&^a->fcUfcthN 
GF«^©tlUra*J:»cn*6«RSn«7S/ 

GF«^©aaHKw*J:tf5:n*6«Ran*75y 

*-pMNGF 1 0 l©*«BlftS"r. 
[0 5] tt, ##W2T^enfe, khNGFffiHtjr 
*-pMNGF 2 0 1 G>*M6H&« , f . 



110 



[0 6] tt, ##«2"C»&nfc, fchNGFaS"** 
*-pMNGF 2 0 1 aXHMft^T. 

[0 7] tt. ##M3Tff6nfc, thNGFJSS^J' 
*-pTB 1 0 5 8<fl«fg0£**to 

[08] tt, fMMJ3Tttl&nft. thNGFf&S^ 
*-pTB 1 0 5 8®JMH&*T. 

[09] «, ##W8T*»&nfc. HHt hNGFWy 

[0io] sum-cft&hfc* *«w©athN 

GF#»JirD-^tt#ftfflUfct hNGFOE I AO) 
[011] tt, *«W3T?»6n&, «4<DNGFtf)gS 



(si) int. ci. 5 m\m ftmm&n fi ftffi^ffim 

C12P 21/02 ZNA H 8214-4B 
(C 1 2 P 21/02 
C12R 1:91) 
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